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Description 

FIELD OF INVENTION 

5 [0001] The present invention relates to a novel substituted benzoic acid derivative and, more specifically, the present 
invention relates to a preventive or therapeutic agent for diseases caused by the activation of NF-kB, which is an NF- 
kB inhibitor containing a substituted benzoic acid derivative or a hydroquinone form or a pharmaceutically acceptable 
salt thereof, as an active ingredient. 

10 BACKGROUND ART 

[0002] NF-kB is a protein that regulates the gene expression and is one of the so-called transcription factors. When 
normal cells are stimulated by an inflammatory cytokine such as interleukin-1 (IL-1 ) and TNF-cc or by lipopolysaccharide, 
or ultraviolet rays, NF-kB is activated and migrates from the cytosol into the nucleus to bind to its specific nucleotide 
15 sequences on the genome DNA and thereby participate in the expression of various genes (see, T.S. Blackwell and 
J.W. Christman. Am. J. Respir. Cell. Mol. Biol.. 17, 3-9 (1997)). 

[0003] Among the genes of which the expression is under the control of NF-kB. many genes participate in an immu- 
noinflammatory reaction, such as inflammatory cytokines (e.g., IL-1, IL-6. IL-8, TNF-a). cell adhesion molecules (e.g., 
ICAM-1, VCAM-1, ELAM-1) and inducible NO-synthase (iNOS) (see. T. Collins. M.A. Read, A.S. Neish, MX Whitley. 

20 D. Thanos and T. Maniatis. Faseb. J.,899-909 (1995)). Furthermore, the inflammatory cytokine bound to its receptor 
is known to transduce a signal for activating NF-kB through various pathways and this is considered to make the 
inflammation worse. As such, in an inflammation, the activation of NF-kB is understood to be a cause or an exacerbation 
factor of a disease (see, PA. Baeuerie and V.R. Baichwal, Adv. Immunol.. 65, 111-137 (1997)). 
[0004] In recent years, it has also been reported that HIV, HTLV-1 , CMV and adenovirus activate NF-kB in host cells 

25 (see, B.J. Dezube, A.B. Pardee, L.A. Beckett. CM. Ahlers. L. Ecto. J. Allen-Ryan, Z.A. Anisowicz. R. Sager and C.S. 
Crumpacker, J. Acquir. Immune Defic. Syndr, 5, 1099-1104 (1992); G. Nabel and D. Baltimore. Nature 326, 711-713 
(1987); F. Fazely, B.J. Dezube, J. Allen-Ryan, A.B. Pardee and R.M. Ruprecht, Blood, 77, 1653-1656 (1991); and E. 
Munoz and Al Israel, Immunobtology , 193. 128-136 (1995)) and this activation of NF-kB is considered to participate 
in the self replication or increase of virus in the infected host ceil. 

30 [0005] Accordingly, the expression and induction of the inflammatory cytokines, the cell adhesion molecules gene 
and the viruses can be prevented altogether by inhibiting the activation of NF-kB and the NF-kB activation inhibitor is 
thought to be promising as a therapeutic agent for diseases directly or indirectly caused by the activation of NF-kB. 
particularly various inflammatory diseases and autoimmune diseases, or as a immunosuppressant or as a therapeutic 
agent for viral diseases. 

35 [0006] At present, many antiinflammatory drugs are clinically used for the purpose of treating osteoarthritis, lumbago, 
rheumatoid arthritis and the like, however, there has been not found an effective for inhibiting the production of various 
inflammatory cytokines or the expression of ceH adhesion molecules. NSAIDs (non-steroidal anti-inflammatory drugs), 
which are very often used, inhibit cyclooxygenase in the metabolic pathway of arachidonic acid cascade and thereby 
inhibit the production of prostaglendins, however, in general, they do not directly inhibit the production of cytokines. 

40 Steroids inhibit the production of a plurality of cytokines but these are known to bring about grave side effects such as 
undesired hormone activity, aggravation of infectious diseases, onset of peptic ulcers, and central effect and therefore 
are not amenable to a long-term administration. 

[0007] It has also been reported in recent years that antiinflammatory drugs at high doses suppress the activation 
of NF-kB. (see, N. Auphan. J.A. DiDonato. C. Rosette. A. Helmberg and M. Karin. Science. 270. 286-290 (1995); R. 
45 E. Shackelford, P.B. Alford, Y. Xue, S.F. Thai, D.O. Adams and S. Pizzo. Mol. PhamacoL, 52, 421-429 (1997); and V. 
Bitko. A. Velazquez. L. Yang, Y.C. Yang and S. Barik, Virology. 232, 369-378 (1997)). For example, benzoic acid de- 
rivatives such as salicylic add and aspirin have been reported to inhibit the activation of NF-kB (see. Science, 265, 
956-959 (1994)), however, insufficient efficacy and side effects due to various pharmacological actions have been 
pointed out as problems. 

so [0008] Accordingly, development of medicines capable of more specifically inhibiting the activation of NF-kB and 
having higher safety is required and many researchers are making investigations for NF-kB activation inhibitors. 
[0009] As the NF-kB activation inhibitors, there have been recently proposed, for example, isocarbazole derivatives 
(see, Japanese Unexamined Patent Publication (Kokai) Nos. 8-319238 and 2000-169479). isoquinofine derivatives 
(see, Kokai Nos. 10-87491 and 11-180873). benzoquinone derivatives (see, Kokai Nos. 7-291859 and 11-266872), P- 

55 lactam derivatives (see, Kokai No. 11-71278), lignan derivatives (see, Kokai No. 10-175861), benzylidene derivatives 
(see. PCT/JP98/04774), pyrimidine-5-carboxamide derivatives (see, WO97/09315 and WO97/09325). cyclopentaben- 
zofuran derivatives (see, WO00/08007). benzene derivatives (see, WO00/15603). pyrrolidine dithiocarbonate (PDTC) 
(see. Eur. J. Immunol.. 29. 1890-1900 (1999)). 3-deazaadenosine (D2A) (see. J> Biol. Chem.. 274, 27, 18981-18988 
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(1999)) and 2.2'-bi-1H-pyrrote derivatives (see. J. Immunol., 162. 7102-7109 (1999)). 

[0010] In many cases, the mechanisms of action inhibiting the activation are not dearly known, however, as for the 
substances considered to inhibit the activation by antioxidant effects or activities of inhibiting protein phosphorylation, 
the stability or the specificity seems to be a problem. Furthermore, at present, drugs having a enough potency to inhibit 
transcription factor NF-kB activation are not found. 

{00111 On the other hand. Kokai No. 7-291859 discloses the following benzoquinone derivative (A) as an NF-kB 
activation inhibitor: 



MeO 



is MeO' 




(A) 



[0012] Also. Kokai No. 1 1-266872 discloses a novel method for screening substances capable of inhibiting the ac- 
20 tivation of NF-kB and a substance capable of inhibiting the activation of NF-kB found by the method, the following 
benzoquinone derivative (B) was described: 



25 



30 



MeO 



MeO 




(B) 



35 



[0013] However, these compounds are not sufficiently high in efficacy as NF-kB activation inhibitors. A substance 
having a stronger NF-kB inhibitory activity is required. 



DISCLOSURE OF THE INVENTION 



40 



45 



50 



[0014] The present invention provides a preventive and therapeutic agent for diseases caused by tfie activation of 
NF-kB such as. for example, diseases caused by the excess production of various inflammation mediators or increase 
of viruses, by inhibiting the activation of NF-kB. More spedfically, the present invention provides a preventive and 
therapeutic agent for diseases considered caused by the excess production of NO or TNF-ct, for example, septic shock, 
osteoarthritis, rheumatoid arthritis, cachexia, multiple organ failure, inflammatory bowel disease, malaria, acquired 
immune deficiency syndrome, human T-cell leukemia, meningitis, hepatitis, myocarditis, type II diabetes, multiple scle- 
rosis, Behcet disease, systemic lupus erythematosus and ischemic heart disease, and the like. 
[0015] As a result of extensive investigations on substances capable of inhibiting the activation of NF-kB. the present 
inventors have found that novel substituted benzoic add derivatives represented by formula (I), or its hydroquinone 
forms, or pharmaceuticalty acceptable salts thereof, strongly inhibit the activation of NF-kB. The present invention has 
been accomplished based on this finding. 

[0016] More spedficalry, the present invention provides novel substituted benzoic add derivatives represented by 
the following formula (I): 



55 




(I) 
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(wherein 

R 1 is the following formula (II): 



*CH 2 

0 (II) 

or the following formula (III): 

15 

OR 9 

c 

CH 2 

(III) 

{wherein R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 
carbons or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

30 R2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, an 

aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroarylalkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons; and 
X represents a carboxyl group which may be esterified or amidated], 

35 NF-kB inhibitors comprising the novel substituted benzoic acid derivatives or its hydroquinone form or pharma- 

ceutically acceptable salts thereof as active ingredients, and application thereof to a preventive or therapeutic agent 
for inflammatory cfiseases, autoimmune diseases and viral diseases, which are used as an inhibitor of gene expression 
of one or more substances selected from the group consisting of IL-1 . TNF-a. IL-2, IL-6. IL-8, iNOS. granulocyte colony- 
stimulating factor, interferon-Y. ICAM-1 , VCAM-i. ELAM-1 , major histocompatibility system class I. major histocompat- 

40 ibflity system class II, p-2 microglobulin, immunoglobulin light chain, serum amyloid A, angiotensinogen. complement 
B, complement C4, c-myc, HIV, HTLV-1 , SV-40, CMV and adenovirus. 

[0017] The present invention also provides a preventive or therapeutic agent for diseases caused by the activation 
of NF-kB, comprising a novel substituted benzoic acid derivative represented by formula (I), or Rs hydroquinone form, 
or pharrnaceuticalty acceptable salt thereof, as an active ingredient. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 
(0018] 

so Rg. 1 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GalN/ 

LPS and immediately thereafter, administered with the compound of Example 112. the liver was removed 60 min- 
utes after the stimulation and the TNF-a mRNA levels (center in the Figure) and the IL-ip mRNA levels (right in 
the Figure) in liver were measured, in addition 90 minutes after the stimulation, blood was collected from the heart 
and the TNF-a levels (left in the Figure) in plasma were also measured. 

55 Fig. 2 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GalN/ 

LPS and, 10 minutes before this, administered with the compound of Example 112, the Gver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and, 90 minutes 
after the stimulation, blood was collected from the heart and the TNF-a levels (left in the Figure) in plasma werer 



10 




20 
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also measured. 

Fig. 3 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GaIN/ 
LPS and. 10 minutes before this, administered with the compound of Example 157, the fiver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and, 90 minutes 
5 after the stimulation, blood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 

also measured. 

Fig. 4 shows the foot edema ratio when carrageenin was subcutaneously administered to the foot pat of the right 
hind leg of rat and immediately thereafter, 1 00 mg/kg of the compound of Example 1 1 2 or Example 1 57 was orally 
administered or 10 mg/kg of indomethacin as a positive control was also orally administered. The foot edma ratio 
10 was calculated according to the formula: (volume of foot after administration of carrageenin-volume of foot before 

administration)/volume of foot before administration x 100, and shown by the average of foot edma ratio +/-SE. 

MODE FOR CARRYING OUT THE INVENTION 

15 [0019] When the substituted benzoic acid derivative, as an active ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly, in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of a substituted 
benzoic acid derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The "hydroquinone form" means a compound that is formed by converting an oxo at the 1 -position 

20 and/or the 4-position of the benzoquinone ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc., or biochemically with an enzyme etc., or by converting with reduction in vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020J As for the pharmaceutically acceptable salt for use in the present invention, examples thereof include salts 
with an inorganic acid such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid and hydrobromic add, an 
25 organic acid such as maleic acid, fumaric acid, tartaric acid, lactic add, dtric add. acetic add, methanesulfonic add, 
p-tduenesulfonic add, adipic add, palmitic add and tannic add. an inorganic metal such as alkaH metal (e.g., lithium, 
sodium, potassium) and alkali earth metal (e.g., caldum, magnesium), and a basic amino add such as lysine. 
[0021] In the formula, R 1 represents the following formula (II): 



35 




o (II) 

40 

or the following formula (III): 



45 



50 




(III) 



55 [0022] In the formulae. R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alkyt group having from 
1 to 6 carbons or an alkoxy group having from 1 to 6 carbons. Preferred examples of the alkyi group indude a straight 
or branched saturated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyl. 
n-butyl, sec-butyl, tert-butyl, pentyl. isopentyl. neopentyl, tert-pentyl and n-hexyl. a saturated alicydic hydrocqrfeojt 
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group such as cyclopropyt, cyclobutyl. cydopentyl and cyclohexyl, and a saturated alicydic hydrocarbon group-aliphatic 
hydrocarbon group such as cyclopropylmethyi, cydopropylethyt and cydobutylmethyi. The alkoxy group means a group 
resulting from bonding of the above-described alkyl group to an oxygen atom and preferred examples of the alkoxy 
group indude a straight or branched alkoxy group having from 1 to 6 carbons, such as methoxy, ethoxy, propoxy, 
isopropoxy, n-butoxy, isobutoxy, sec-butoxy and tert-butoxy. 

[0023] R 9 and R 10 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons or 
an acyt group having from 2 to 11 carbons. Prefened examples of the alkyl group include a straight or branched sat- 
urated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyf , n-butyi, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl and n-hexyl. a saturated alicydic hydrocarbon group such as 
cydopropyl, cydobutyl, cydopentyl and cydohexyl, and a saturated alicydic hydrocarbon group-aliphatic hydrocarbon 
group such as cydopropylmethyl, cydopropylethyl and cydobutylmethyi. Preferred examples of the acyt group include 
an acetyl group, a propanoyl group, a butanoyl group, a cydopropylcarbonyt croup, a cydopentylcarbonyl group, a 
cydohexylcarbonyi group, a benzoyl group, a 2-pyridinecarbonyl group, a 3-pyridinecarbonyl group and a 4-pyridine- 
carbonyl group. 

[0024] R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroarylalkyi 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons. 
[0025] In the present invention, specific examples of the substituent for a group "which may be substituted" include 
an aryl group, a heteroaryl group, a hydroxy group, an alkoxy group, an acyloxy group, a carboxyl group, an alkoxy* 
carbonyl group, an arytoxycarbonyt group, a carbamoyl group which may be substituted, an amino group which may 
be substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the alkyl group include those described above and preferred examples of 
the substituted lower alkyl group having from 1 to 6 carbons indude a hydroxymethyl group, an alkoxymethyl group, 
an aminomethyl group, a mono- or di-substituted aminomethyt group (e.g., N-methyfaminomethyl, N,N-dimemytarra- 
nomethyl), a cyanomethyl group, a carboxymethyl group, a methoxycarbonylmethyl group, an ethoxycarbonylmethyl 
group and a carbamoylmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude a phenyl 
group, a 4-methoxyphenyl group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3,4-dimethoxyphenyl group, 
a 3,4,5-trimethoxyphenyl group, a 4-trifluoromethylphenyl group, a 4-morpholinophenyl group, a 4-cyanophenyt group, 
a 4-chlorophenyt group, a 4-nitrophenyl group and a 1-naphthyl group. 

[0028] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, indude 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-furanyi group, a 2-thienyl group, a 2-pyrimidinyl group, a 
2-quinolyl group and a 3-isoquinolyl group. 

[0029] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, indude a 
benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyl group, a 4-methoxybenzyi group, a 3-methoxybenzyI group, a 
4-chlorobenzyl group, a 2-phenethyt group and a 3-phenylpropyl group. 

[0030] Preferred examples of the heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, 
include a 4-pyridylmethyi group, a 3-pyndyimethy! group, a 2-pyridytmethyl group, a 2~{pyridin-4-yi)ethyl group, a 2-{py- 
rid1n-3-yI)ethyl group, a 2-quinorytmethyt group and a 3-isoqufnorylmethyl group. 

[0031 ] Preferred examples of the acyl group having from 2 to 1 1 carbons indude a straight or branched alkyJcarbonyi 
group having from 2 to 11 carbons, an arylcarbonyl group having from 7 to 11 carbons, which may be substituted, and 
a heteroarylcarbonyl group having from 4 to 10 carbons, which may be substituted, tn the arylcarbonyl group, the aryl 
group which may be substituted indicates an aromatic hydrocarbon group such as phenyl, naphthyi and indenyt, and 
in the heteroarylcarbonyl group, the heteroaryl group which may be substituted indicates an aromatic heterocyclic 
group such as 2-pyridyl, 3-pyridyt and 2-pyrimidyl (in this case, the aromatic ring may be substituted by one or two 
substituent(s) seleded from a lower alkyl group such as methyl, ethyl and propyl, an alkoxy group such as methoxy 
and ethoxy, a halogen atom such as chlorine atom, fluorine atom, and a carboxyl group which may be esterified or 
amidated). Preferred examples thereof indude an acetyl group, a propanoyl group, a butanoyl group, a pentarioyl 
group, a benzoyl group, a p-chlorobenzoyl group, a nicotinoyl group, an isonicotinoyt group and a picolinoyl group. 
[0032] R 2 is preferably a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl 
group, a 3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyf group, a 4-pyridytmethyl group, an acetyl 
group, a carboxymethyl group, a methoxycarbonylmethyl group or a tert-butoxycarbonytmethyf group. 
[0033] X represents a carboxyl group which may be esterified or amidated. Preferred examples of the carboxyl group 
which may be esterified or amidated indude a group -COOR 6 (wherein R 6 represents a hydrogen atom, an alkyl group 
haying from 1 to 6 carbons, which may be substituted, or an aralkyl group having from 7 to 14 carbons, which may be 
substituted), a group -CONR 7 R 8 (wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbons, which may be substituted, an aryl group having from 6 to 12 carbons, which may W 
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substituted, a heteroaryl group having from 4 to 11 carbons, which may be substituted, an aralkyl group having from 
7 to 14 carbons, which may be substituted, or a heteroarytalkyl group having from 5 to 13 carbons, which may be 
substituted, or R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a nitrogen atom, an oxygen atom, and or a sulfur atom or may be condensed) and a group 
-CONR 7 R 8 (wherein R 7 and R 8 , together with nitrogen atom to which they are attached represent a 5- to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and nitrogen atom which may be 
substituted, and the carbon atom or sulfur atom on the ring may be converted into an oxide form). 
[0034] Specific preferred examples of the substituents R 6 , R 7 and R 8 in these functional groups include the following. 
Preferred examples of the alkyl group having from 1 to 6 carbons include a straight or branched saturated aliphatic 
hydrocarbon group such as methyl, ethyl, propyl, isopropyt. butyl, isobutyl, sec-butyl, tert-butyl. pentyl, tsopentyi, ne- 
opentyi and hexyl, a saturated alicydic hydrocarbon group such as cyclopropyl. cydobutyf, cydopentyi and cydohexyt, 
and a saturated alicydic hydrocarbon group-aliphatic hydrocarbon group such as cydopropylmethyl, cydopropylethyl, 
cydobutytmethyl and cydopentylmethyl. 

[0035] Preferred examples of the substituted alkyl group having from 1 to 6 carbons indude an alkyl group substituted 
by a group seleded from the group consisting of a) an aryl group such as phenyl and naphthyl (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a carboxyl group which may be esterified or amidated), 
b) a heteroaryl group such as 2-pyridyl, 3-pyridyl and 2-pyrimidinyl, c) a carboxyl group which may be esterified or 
amidated, d) a hydroxy! group, e) an alkoxy group, Q an amino group which may be substituted and g) a cyano group. 
Particularly preferred spedfic examples thereof include a carboxymethyl group, a methoxycarbonylmethyl group, a 
carboxyethyl group, a carbamoylmethyl group, a 2-hydroxyethyl group, a 3-hydroxypropyl group, a 4-hydroxybutyl 
group, a 2-(diethylamino)ethyl group, a cyanomethyl group and a cyanoethyt group. 

[0036] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, indude a 
benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyl group, a 4-methoxybenzyl group, a 3-methoxybenzyl group, a 
4-chlorobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0037] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, include an 
aromatic hydrocarbon group such as phenyl, naphthyl and indenyt. In this case, the aromatic ring may be substituted 
by one, two or three substituent(s) selected from an alkyl group which may be substituted, such as methyl, ethyl, propyl, 
trifluoromethyi and cyanomethyl, an alkoxy group which may be substituted, such as methoxy, ethoxy, isopropoxy and 
trifluoromethoxy, a hydroxy! group, a nrtro group, an amino group which may be substituted, such as amino, N-meth- 
ylamino, N,N-dimethylamino, morphdino and alkoxycarbamoyl, a trifluoromethanesulfony! group, a heterocyclic ring 
such as imidazoM-yl and 1 H-pyrazof-3-yl, a halogen atom such as chlorine atom and fluorine atom, and a carboxyl 
group which may be esterified or amidated. 

[0038] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, indude 
an aromatic 'heterocyclic group such as pyridin-2-yl, pyridin-3-yl, pyridin-4-yl and pyrimidin-4-yl. In this case, the aro- 
matic heterocyclic ring may be substituted by one, two or three substituent(s) seleded from an alkyl group which may 
be substituted, such as methyl, ethyl, propyl, trifluoromethyi and cyanomethyl, an alkoxy group which may be substi- 
tuted, such as methoxy, ethoxy, isopropoxy and trifluoromethoxy, a hydroxy! group, a nitro group, an amino group which 
may be substituted, such as amino, N-methyiarnino, N t N-dimethylamino, morpholino and alkoxycarbamoyl, a trifluor- 
omethanesulfony! group, a heterocydic ring such as imidazoM -yl and 1 H-pyrazol-3-yl, a halogen atom such as chlorine 
atom and fluorine atom, and a carboxyl group which may be esterified or amidated. 

[0039] For example, in the case of an amidated carboxyl group, when in the group -CONR 7 R 8 , R 7 and R 8 together 
with the nitrogen atom to which they are attached, represent a heterocyclic ring which may further contain a nitrogen 
atom, an oxygen atom and/or a sulfur atom or may be condensed, preferred spedfic examples of the heterocyclic ring 
include a piperidino group, a pyrrolidine group, a morpholino group, a thiomorphdino group, a piperazino group and 
a homoptperazino group. 

[0040] The carbon atom or sulfur atom on this ring may be converted into an oxide or the ring may have thereon one 
or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, an aryl group which may be sub- 
stituted, such as phenyl, 4-methoxyphenyl, 4-chlorophenyl and naphthyl, a heteroaryl group which may be substituted, 
such as 2-pyridyl, 3-pyridyl and 2-pyrimidyl, a carboxyl group, a carbamoyl group which may be substituted, such as 
carbamoyl and dimethylaminocarbamoyl. and an aralkyl group which may be substituted, such as benzyl, 4-chloroben- 
zyl, 2-pyridylmethyl and 3-pyridylmethyf. 

[0041] Examples of the amino group which may be substituted indude a group -NR a R b (wherein R a and R b each 
independently represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
or R a and R b , together with the nitrogen atom to which they are attached represent a heterocydic ring which may 
further contain a nitrogen atom, an oxygen atom or a sulfur atom or may be condensed), a group-NHCOR c (wherein 
R c represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, or an aryl^ 
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group having from 6 to 12 carbons, which may be substituted), a group -NHCOCH2NR d R e (wherein R d and R e each 
independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted, or 
an aryl group having from 6 to 12 carbons, which may be substituted, or R<* and R e , together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 

5 or a sulfur atom or may be condensed), a group -NHSC^R* (wherein R f represents a lower alkyf group having from 1 
to 6 carbons, which may be substituted, or an ary) group having from 6 to 12 carbons, which may be substituted), a 
group -NRQCOOR h (wherein R9 represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which 
may be substituted, and R h represents a tower alkyl group having from 1 to 6 carbons, which may be substituted, or 
an aryl group having from 6 to 12 carbons, which may be substituted), a group -NHCONR»Ri (wherein R* and Ri each 

10 independently represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
or an aryl group having from 6 to 1 2 carbons, which may be substituted, or R' and Ri, together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
or a sulfur atom or may be condensed), and a group -NHC (=NH) NR k R r (wherein R k and R 1 each independently 
represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which may be substituted). 

15 [0042] Preferred examples of the tower alkyl group having from 1 to 6 carbons, which may be substituted, include a 
straight or branched saturated aliphatic hydrocarbon group such as methyl, ethyl, propyl, isopropyf, n-butyi, sec-butyl, 
tert-butyl, pentyl. isopentyl. neopentyl, tert-pentyl and n-hexyt, a saturated alicyclic hydrocarbon group such as cyclo- 
propyl, cyctobutyi, cyclopentyl and cyclohexyl, and a saturated aficydic hydrocarbon group-aliphatic hydrocarbon group 
such as cyclopropytmethyl, cyclopropylethyl and cyclobutytmethyl. 

20 (0043] Preferred examples of the aryl group having from 6 to 1 2 carbons, which may be substituted, include a phenyl 
group, a 4-methoxyphenyl group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3,4-dimethoxyphenyl group, 
a 3,4,5-trimethoxyphenyl group, a 4-trifluoromethylphenyl group, a 4 : morpholinophenyl group, a 4-cyanophenyl group, 
a 4-chlorophenyl group, a 4-nitrophenyl group and a 1-naphthyl group. 

[0044] In this case, specific preferred examples include an amino group, a methytamino group, an ethylamino group, 

25 an n-propylamino group, a dimethylamino group, a diethylamino group, a (2-hydroxyethyl)amino group, a (3-hydroxy- 
propyl)amino group, a (4-hydroxybutyf)amino group, a di(2-hydroxyethyl)amino group, a (2-dtethylamtnoethyf)amino 
group, a (carboxymethyI)amino group, a di(carboxymethyl)amino group, an (ethoxycarbonylmethyf)amino group, a di 
(ethoxycarbonylmethyl)amino group, a benzylamino group, a benzyl(methyl)amino group, an acetyfamirto group, an 
n-propionylamirto group, a (2-chloroacetyl)amino group, a (2-aminoacetyl)amino group, a (2Hrnorphonnoacetyr)amino 

30 group, a (2-pyrrofidinoacetyl)amino group, a (2-piperazinoacetyl)amino group, a (2-tsopropyiaminoacetyI)amino group, 
a (2-cydohexylaminoacetyl)amino group, a (2-pherrylamirioacetyt)amtno group, a benzoyfamino group, a (4-methyt- 
benzoyl)amino group, a (4-chlorobenzoyl)amino group, a (4-aminobenzoyl)amino group, a (memoxycarbonyl)arnino 
group, a (tert-butoxycarbonyl)amino group, a (benzytoxycarbonyf)amino group, an (aminocarbonyl)amino group, a 
(dimethylaminocarbonyl)amino group, an (anilinocarbonyl)amino group, a methanesulfonylamino group, a benzenesul- 

35 fonylamino group and a toluenesulfonylamino group. For example, in the group - NR a R b , when R a and R b , together 
with the nitrogen atom to which they are attached represent a heterocyclic ring which may further contain a nitrogen 
atom, an oxygen atom or a sulfur atom or may be condensed, preferred specific examples of the heterocyclic ring 
include a piperidino group, a pyrrolidino group, a morphofino group, a thiomorpholino group, a piperazino group, an 
N-methylptperazino group, an N-phenylpiperazino group and a homopiperazino group. 

<o [0045] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, include 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyt group, a 2-furanyt group, a 2-thienyl group, a 2-pyrimidinyl group, a 
2-quinolyt group and a 3-"isoquinotyl group. 

[0046] Preferred examples of the aralkyt group having from 7 to 14 carbons, which may be substituted, include a 
benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyf group, a 4-methoxybenzyi group, a 3-methoxybenzyl group, a 

<5 4-chlorobenzyl group, a 2-phenethyf group and a 3-phenylpropyl group. 

[0047] Preferred examples of the heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, 
include a 4-pyridylmethyt group, a 3-pyridylmethyl group, a 2-pyridylmethyf group, a 2-(pyridin-4-yf)ethyl group, a 2-(py- 
. ridin-3-yl)ethyl group, a 2-quinotylmethyl group and a 3-isoquinolylmethyl group. 
[0048] Examples of the halogen atom include a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. 

50 [0049] The compounds of the present invention are preferably compounds where in the following formula (I): 



.55 
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wherein R 1 is the following formula (II) 



C 




0 (II) 

(wherein R 3 and R 4 each represents a methyl group or a methoxy group and R 5 represents a methyl group); R 2 rep- 
resents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyt group, a 3-pyridyl 
group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridylmethyl group, an acety group, a car- 
boxymethyl group, a methoxycarbonylmethyl group or tert-butoxycarbonylmetnyt group; and X represents a carboxyf 
group which may be esterified or amidated). 

[0050] Particularly preferred specific examples of the compounds include the following compounds: 

4- (3,4.5 > 6-tetramethoxy-2-methylbenzyl)-2-ben2yloxybenzoic acid, 
6-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyfoxybenzoic acid, 

5- (3,4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyk>xybenzoic add, 

3- (3 ( 4.5,6'tetramethoxy-2-methylbenzyl)-2-benzyfoxybenzotcacid, 
N^4-(3,4,5,6-tetramemoxy-2-methylben2yl)-2-benzyloxybenzoyi]piperidine, 
N-{5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoyl] piperidine, 
N-(5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyk)xybenzoyl] morphoJine, 
N45^3.4 # 5 f 6-tetramethoxy-2^ethylbenzyl)-24)enzyloxybenzoyl]^methoxyaniHne. 

4- (3,4,5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic acid, 

5- (3.4,5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic add, 
3-(3,4,5,6-tetramethoxy-2-methyIbenzyl)-2-hydroxybenzoic add, 
4^3,4,5 r 64etrametrK)xy-2^ethyIbenzyt)-2'acetoxybenzoic add, 
5-(3,4 ,5,6-tetramethoxy-2-methyibenzyl)-2-acetoxybenzoic add, 
3-(3,4,5,6-tetramethoxy-2-methylbenzyI)-2-acetoxybenzoic add, 
methyl 5^3 ? 4,5,6-tetramemoxy-2-methyibenzyl)-2-hydroxybenzoate, 
5-(3,4 t 5,6-tetramethoxy-2-methytbenzyl)-2-methoxybenzoic add, 
5^3,4,5 r 64etrametrK>xy-2^ethytbenzyl)-2-isopropoxybenzoic acid, 
methyl 5-(3,4,5,6-tetramethoxy-2-methylbenzyt)-2-phenoxybenzoate, 

methyl 5-(3,4.5 T 6-tetramethoxy-2-methylbenzyl)-2-{3-methoxyphenoxy)benzoate, 

methyl 5-(3.4 t 5,6-tetramethbxy-2-memylbenzyl)-2-(3-pyri^ 

methyl &^3 t 4,5,64etramemoxy-2-methylbenzyl)-2^4-pyridylmethyloxy)berizoate. 

methyl 5-(3,4,5,64etramethoxy-2-methy1benzy^ 

5-(3,4,5 ( 6-tetrametrK)xy-2^ethylbenzyi)-2-phenoxybenzotc acid. 

5-(3,4,5,6-tetramethoxy-2wTiethylberizyi)-2^3-met^ acid, 

5-(3,4,5,6-tetramemoxy-2^ethylbenzyl)-2^3^yricrylmethyloxy)be 

5-(3,4,5,6-tetraniethoxy-2-methyibenz^ 

N-{5-(3,4.5 l 6-tetramemoxy-2-metrrylbenzyl)-24iydroxybenzoyqp 

N^5^3.4,5.6^tetramethoxy-2-methylber^ 

rH5^3,4.5,64etrametTK>xy-2-methytte 

N-{5-(3A5.64etrarrmthoxy-2-methytberizy^ 

N^5-(3,4,5,64etramethoxy-2-melhylbenzyl)-2-(3-pyiidyloxy)o^ 

N H^3,4.5 t 6^etrametrK)xy-2-methylbenzyl)-2-(4-pyrW 

N-{5^3A5,6-tetramethoxy-2-methylbenzyl)-2^m 

N-{5-(3A5,<Metramethoxy-2^ethylbenzyl)^^ 

N~[5^3.4,5,6-tetrameftoxy-2-methylbenzyt)-^^ 

N^5-(3.4.5;64etramethoxy-2-memylberc 

N-[5^3.4,5,64etramemoxy-2-memylbenzyl)-2-(3-p^^ 

N-[5-(3,4,5,6-tetrametrioxy-2-methylbenzyl)-2^ 

N-[5^3,4,5 I 6-tetramethoxy-2-methylbenzyl)-2-(metrK)xycaroonylmeth morpholine, 
N-[5^3.4 ,5,6-tetrametrK>xy-2-methyl^ 
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4-(5,6Kiimethoxy-3^ethyi-1 l 44)enzoquinon-2-yl)methyl-2-benzyloxyben2oic acid, 
6-(5,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-benzy1oxybenzoic acid, 
5^5,6KJimethoxy-3-fnethyM ,4-benzoquinon-2-yI)methyl-2^benzyJoxybenzoic acid, 

3- {5 t 6-dimelhoxy-3-methyt-1 ,4-benzoquinon-2-yl)methyt-2-benzytoxybenzoic acid. 

4- {5,6Hfimethoxy-3-methyl-1,4^nzoqu!rx>^ add. 

5- (5.6-dimethoxy-3-melhyl-1 ,4-benzoquinorv2-y1)methyl-2-acetoxybenzoic acid, 
3*(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid, 

4- (5.6^imethoxy-3-methyl-1 ,4-benzoquinon*2-yl)methyl-2-hydroxybenzoic acid, 

5- (5,6-dimethoxy-3-methyf-1 ,4-benzoquinon-2-yJ)methyl-2-hydroxybenzoic acid, 
3-(5,6-dimethoxy-3-methyl-1 ,4-beazoquincMi-2-yl)rnethyl-2-hydroxybenzoic acid, 
S-tS.e-dimethoxy-S-roetbyM ,4-benzoquinon-2-yl)methyf-2-methoxybenzoic acid, 

5- (5.6-dimethoxy-3-niethyl-1 ,4-benzoquinon-2-yf)methy»-2-isopropoxybenzoic acid, 

5-(5,6-dimethoxy-3-m ethyl- 1 ,4-benzoquinon-2-yt)methyl-2-phenoxybenz«c acid, 

5-{5, 6-dimethoxy-3-methyM. 44>enzoquinorv2-yl)methyl-2^3-methoxyphenoxy)benzoic acid, 

5-{5,6-dimethoxy-3-methyH ,44>enzoquirK>n-2-yl)methyf-2-(3-pyridy!methyloxy)benzoic acid, 

5-<5,6-dimethoxy-3-methyl-1 # 4-benzoquinon-2-yl)methyl-2-<4-pyridylrnethyloxy)benzoic add, 

N-[4-(5,6-dimethoxy-3-methy*-1 ,4-benzoquinon-2-yf)methyl-2-benzyloxybenonyf] piperidine, 

N4H5,6^imethoxy-3^ethyl-1,4-benzoquin^ 

^^S.eKJimethoxy-S^ethyM^ber^ 

N-[6-{5,6-dimethoxy-3-fnelhyl-1 ,4-benzoquinon-2-yi )methyf-2-benzyloxybenzoylH-niethoxyaniline, 

N-[5^5,6KJimethoxy-3-methyf-1,44>enzc^^ 

N-[5^5,6Kiimethoxy-3-methyM,4^nzc^^ 

N-[5-(5,6-dimethoxy-3-methyl 4^nzoquinorv2-yf)methyl-24>enzytoxybeftzoy^^ 
N- [3^5,6^imethoxy^methyl-1.4^nzo^^ 
N-[3^5,6^methoxy-3^ethyM f 4^nzcKjuinq^ 
N-[3-(5,6Kiimethoxy-3^emyl-1,4^nzcK^i^ 
N-[4-(5,6KJimethoxy~3^ethyM ,4-te^ 
N-[^(5,6^imethoxy-3-methyM,4-benzoquirK>n-2-^^ 

N-(5-<5,6-dimethoxy-3-fnethyH .4-benzoquinon-2-yi)methy^2-acetoxybenzoynmorpho]ine f 

N-[5^5,6K«memoxy-3-memyM.4-b^ 

N-[3^5,6^methoxy-3^ethyM ,4-be^ 

N-[3-<5.6^methoxy-3-methyf- 1 ,4-benzcK^uiiX)n-2-y1)methyl-2-acetoxybenzoyqmc)rphoIine, 
N-[3-{5,6-dimethoxy-3-methyt-1 t 4-benzoqumon-2-yi)methy1-2-ac«tox^ 
N-[5*{5,6-dimethoxy-3-methy*-1 ,44>enzc^non>2-yf)methyf-24iydroxybenzoynpiperidine, 
N-[5^5,6Hjimethoxy-3-methyi-1,4-benz(x^uinon-2-yl)methyi-24iydroxyben^ 
N-[S<5,6-dimethoxy-3-melhyH ,44)enzc«pnorv2-yl)methyl-24iy^ 
N-[3-(5.6-dimethoxy-3-methyl-1 ,44>erizoquinorv-2-yl)methyl-2^y^ 
N-[3^5,6^inrethoxy-3-methyM ,44>enzc^u!nor>-2^)methyl-2-hydroxybenzoyQmorpholine, 
N-[3^5,6-dimethoxy-3-melhyl-1 ,4-benzoquirK)n-2-yl)methyl-2-hycroxy^ 
N-[5^5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-y!)methyl-2-methoxybenzoy1]piperidine, 
N^5-(5.6-dimethoxy-3-memyt-1 l 4-beruoquirK>n-2"yf)methyl-2-mett^ 
N-[5^5,6^imetho>y-3-methyM,4-ber^^ 

N-{5-(5.6-dimethoxy-3-melhyH ,4-benzoquirK)n-2-y!)methyf-2^sopropoxybenzbyflpiperidine, 
N-[5^5,6Kiimethoxy-3-methyM,4-benzoqui^ 
N-[5-{5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)meth^2HSoprop^ 
N-[5-{5,6-dimethoxy-3-roethyl-1 ,4^nzc^uinorv2-yl)methyl-2-phenoxybenzoyfJpiperid 
N-{5-(5,6-dimethoxy-3-methyH ,4-benzoqutrK>n-2-yl)metf^ 
N-(5-{5,6-dimethoxy-3-methyH ,44>enzoquirK>fv2-yl}meth^2-^ 
N-[5-(5,6-dimelhoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyi-2^3-met^^ 
N-[5^5,6-dimethoxy-3-methyM ,4^nzoquinon-2^)methyl-2^3-methoxyphefK>xy)te 
N-[5-<5,6-dimethoxy 3-methyM ,4-benzoquinon-2-yl)methyl-2^3^ethoxyphenoxy)benzoy^ 
hK5-(5,6-dimethoxy-3-methyt-1 ,4^nzoquirK>fv2^methyl-2^^ 
N-I5^5,6Kiimethoxy-3^thyM ,4-ben^^ 
N-{5^5,6^methoxy-3-methyM,4-lra^ 
N-[5^5,6^methoxy-3^etayM,44>enzoquino^ 
N45^5,6-dimemoxy-3-methyM,4-benzoquiro^ 
N-[5-{5.6^methoxy-3-methyt-1 ,4 ^nzoquinorv2-yl)methy^2-(4-p^ 
N-[5-(5,6-dimethoxy-3-methyt-1 ,44>enzoquinon-2-tf )meth^2^3-p^ 
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N-[5^5 ,6^imethoxy-3-methyM 
N-l5^5,6^imethoxy-3-methyM ,4^ 
N-[5^5,6Klinrethoxy-3-methyt^ 
N-[5^5,6KJimethoxy^methyM,4^rttoquiru^2-yl)m 
N-[5-(5,6^iniethoxy-3-methyl-1,4^nzoquinoiv2-^ 
line, * 

N-(5^5.6Krimethoxy^^ethyM ^ 

ine, 

^[5^5,6^imethoxy-3^ethyM,4^nzoquir»^ 

Hne. 

N-[5^5,6^imethoxy-3^ethyM,44>enzoquir^^ 

N45-(5,6^imethoxy-3^ethyM f ^ 
N-l5^5,6Kitmethoxy-3wnethyM,44>enz^^ 

N- [5-{5 t 6-dimethoxy-3-methyl-1 ,44>enzoquinon-2-yf)methy!-2-acetoxybenzoyn-4-<^oroaniBne, 

N-[5^5 t 6KJinrethoxy-3^ethyM .44>enzoq 

N-[5^5,6^methoxy-3-methyM.4^nzoquinorv-2-yI)^ 

N-[5^5,6^inrethoxy-3^ethyt-1A^nzcKi^ 

N-[5^5,6-dimethoxy-3wriemyf-1.^^ 

N-[5^5.6^imethoxy-3Hnethyt-1.44>enzoqui^^ 

N-[5^5,6^rmethoxy-3-meth^ 

N-{5-<5 ? 6-<jimethoxy-3^nethyl-1 ? 44>enzoquinor>2-yi)methyf"2-hydroxybenzoyf]-4-acetylani}ine f 

N-[5^5,6^imethoxy-3^ethtf-M^ 

N-[5-(5,6<limethoxy^methyM,4^e 

rH5K5,6^imethoxy-3^ethy!-1 ,4^e^ 

N-tS^S.^imethoxy-S-methyM^^fizoquirion^^^^ 

N-[5^5.6^methoxy^n^yl-1.4^)enzoquinbn-2-yl)m 

^5-(5,6^imethoxy-3wnethyM,4^nzoquirro^ 

N-[5-{5,6-dimethoxy-3-inelhyM .4-benzoquinon-2-yl) nrothyl-24iydroxybenzoyfl-<R)-1-phenytethylamine t 
N-[5-(5 f 6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yf)methyl-2-phenoxybenzoyq-1 ,2,3,4-tetrahydroquinofine. 
N-[5-(5,6-dimethoxy-3-methyH .4-benzoqutnon-2-yf)methyt-2-phenoxybenzoyJ ]-2-methylpiperidine, 
N-[5-{5,6-dimethoxy-3-fnethyt-1 t 4^nzoquiiK>ri-2-yf)meto^ ,2.3,4-tetrahydro- 

quinoline, 

N45^5,6-dimethoxy^meViyl-1 Ate 
N-[5K5.6^imethoxy-3-inethyMAb^ 

aniline, 

N-I^S.^imethoxy-S^emyM^^riz^^ 

methyl 5-(5,6Krtmethoxy-3-fnethyH /»4>ef«CHjuin<*!-2-yl)me 

N-(6^oropyridirv3-yl)^5,6^metho^ 

N^2<hloropyridin-3-tf)^(5,6^^ 

N^2^loropyrkJin-3-yf)^5,6^methoxy-3^ethyl-1 ,4^nzoquinon-2-y0melh^-24iydroxylwnzarnide ( 

N^6-methoxypyridifH3-yl)^ 

N^6^emoxypyridin^yl)^5,6KlifTmthoxy-3^ 

NW5.6^imethoxy-3^thy^ 

fine. 

N-{4^5 ( 6^imethoxy-3^ethyM,44>enzc^^ 

line, 

N^pyridirv3-yi>^5,6^imelhoxy-3-methyi-1 ,44)eruoquinon-2-y0niethyf-2-acetoxybenzamtde, 

N^pyiidin-3-y!)^5 t 6^roeth .44)enzoquirK>n-2-yf)methy1-24i^ 

N^pyricfin^-y0^5.6^imethoxy-3-niethy»-1 > 44«nzoquinon-2-yl)memyf*24iydroxybenzamkle > 

N^5^5,6^imettoxy-3-methyM 

N45^5.6Hfimethoxy-3^thyl-1,44re^ 

N45^5 f 6^methoxy-3HnethyM,44>enzoquin^ 

N^5.6KJimethoxy>3HTiethyl-1 t 4^enzoquinon-2~yf)methyi- 

N-[5^5,6^methoxy-3-methy»-1 ,4^nzoqwnon-2-y1)metty^2-aceto 

N^5,6-dimethoxy-3-methyMAte 

ethyl N-[5-(5.6-diniethoxy-3-methyl-1 .4-berizoquirK>n-2-yl)methyl-2-acetoxybenzo 

ethyl N45^5,6Knmethoxy-3-methyM^ H-aminobenzoate, 

rH5-(5.6^imemoxy-3-methyM.4-beruo^ 
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N-[5^5,6-dimethoxy-3-methyM,4-beruoquino^ 

N-(5^5 t 6KJimethoxy4-methyM,44>eruoqu^^ 

N-[5^5,6KJimethoxy-3-metoyM,44)enzoquinon^^^ 

N-(5-(5 f 6-dimethoxy-3-fnethyH ,4^nzoquirK)n-2-yl)methy!-2-acetoxyberuoyJ}-2-nitroaniUne l 
N-[5^5,6^imethoxy-3-*nethyM,4-benz^ 

N^pyridin-2-yl)-5-(5.6-<limethoxy-3-methyI-1 ,4-benzoquinon-2Tyl)methyl-2-acetoxybenzamide t 
lSKpyridin-2-yl)-5^5.6KJimetho^ 

|^pyridirv4-yf)-5-(5,6^imethoxy-3-methyl-1,4-benzoquino 

N-(pyridin-3-yl)-5-(5,6^methoxy-3^emyl-M 

NK^dopropyf-5-(5,6^methoxy-3-methyM.4-ber^ 

N-cyclopropyl-5-(5 f 6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl> methyf-2-hydroxybenzamide. 
N-cyclohexyl-5-(5,6-dimethoxyT3-methyH ,4-benzoquinon-2-yl) methyl-2-acetoxybenzamide 
N-cyclohexyl-5-(5,6-dimethoxy-3-methyf-1 ,4-benzoqutnon-2-yi)methy1-2-hydroxybenzamtde 
N^ethyl-N-{5-{5,6-dimethoxy-3-fnethyl-1 ,4-benzcx}uinon-2-yi)methyf-2-aceto 
N^ethyl-N45^5.6^methoxy-3-meth^ 
N-[3^5.6<limethoxy-3-™ethyM,44>enzo^ 

N-[3-{5,6-dimethoxy-3-methyf-1 ,4-benzoquinon-2-yl )methyl-2-hydroxybenzoy!]^trifliJoromethylaniHne. 
ethyl N-[5^5,6^methoxy^methyM,4-benzo^ 
zoate, 

N-(pyridiiv4-yl)-5-(5 t 6-dimethoxy-3-niethyl-1 ,4^enzc^uinorv2-y1)methyl-2-{3-pyridytmethytoxy)benzamide, 
N-(pyridin-3-yt)-5^5,6^methox^^^ 
N-cydopropyl-5K5,6^methoxy-3-methyM 
N-cydohexyl-S^S.B^imethoxy^ 
N-[5^5,6KJimethoxy-3^ethyM,4 
aniline, 

N-[5-{5 f 6-dimethoxy-3-methyl-1 /4^nzoquirK>n-2-yl)memyl-2-aceto^ 

fine, 

N-[5^5,6^imethoxy-^ethyM^^^ 

fine, 

N-[3^5,6-dtmethoxy-3-methyM,44>ertt 

line. 

N- {3(5,6 ^methoxy-^ethyM.4-befizoqw 

N-[3-(5,6-dimethoxy-3>methyt-1 ,4 -benzoquiriorv2^)methyl-24iydroxybenz 
N-[3-{5. 6~dimethoxy-3-methyl-1 ,4^nzoquinon-2-yl)nrethyl-2-acetoxybenzoy^^ 
N-[3-(5.6^imethoxy-3^eth^1,4^nzo^ 

N-(6^ethoxypyridiiv.3^ ,44)enzoquinon-2-y0methyl-2-acetoxybenzafnide, 

N-(J5-methoxypyridin-3-yt^S^5,6^in^thoxy-3-methyl-1 t 4-befucoquinon-2-yl)methyl-24iydrDxybenzamkte t 

N^2,6^imethoxypyridirv-3-yI)-5^5.6^imethoxy-3-methy^1 ,4-benzoquinon-2-yt)methyJ-2-acetoxybenzamide, 

N-(2.6Kfimethoxypyridin-3-yO-5^5,6^imethoxy-3-m^ 

N^6^!oropyridin-3-y1)-5^5 l 6Kiimethoxy-3^etbyl-1,44>en^ 

N-(6K*loropyrkiifv^^ 

N^2^!oropyridir^3-y<)-5>(5,6-dimetnoxy-3>niethyl-1 ,4^nzoquinon-2-yl)methyl-2-acetoxybenzamide, 
l^2^oropyridiiv3-yl)-5^5.6^^ 

tert-butyi N-[&-(5,6-dimethoxy-3-methy»-1 ,44>enzoquinon-2-yt)rnethyI-2-acetoxybenzoyt]-4^minobenzoate, 
N-{5-(5,6-dimethoxy-3-methyM ,44>enzoquinon-2-yl)methyt-2^cetoxybenzoy0-4-aminobenzoic add, 
N-[5-(5,6-dimethoxy-3-inethyH ,4-l*3nzoqutoQiv2-yl)meth^ add, 
N-{S<5 t 6-dimethoxy.3-methy«-1 ,44>enzcKMnor>-2-yl)methyt-24^ 
N-{5^6^memaxy-3^thy^ 
aniline, 

N-(3-tert-buto)cycartx>nylpyri<firv2-tf 

mide, 

N-(3-hydroxycarbonylpyridifv2-y1)^ 

mide, 

N-(3-hydroxycarbony!pyridin-2-yl^ 

mide, 

N-(5-tert-butoxycartony!pyridi^^ 

mide, 

N-(54iydroxyrarbony1pyridirv2-yi^ 
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mide, 

N-(5-hydroxycarbonylpyridin^ 

mide, 

N-[5-(5,6-dimethoxy-3-methyl-1.4^ 
noaniline, 

N-[5-{5,6-dimethoxy-3-methyf-1 ,4-benzoquioor>-2-yl )methy1>24iydroxybenzoylH^^^^o x y carbon y ,am »- 
noaniline. 

N-(pyridn-3~yl)-5-(5.6-dimethoxy 

N-(pyrio1n-3-yl^5-(5,6Kfimeto^ (methanesul- 
fonate), 

N-(pyridin-4-yl)-5-<5.6-dimethoxy-3-methyH ,44)enzoquinon-2-yf)niethyJ-2-hydroxyben2amide (methanesul- 
fonate), 

N45-(5.6-dimethoxy-3-memyM,44te 

N-[5-(5 l 6-dimethoxy-3^emyl-1.4^^ (hydro- 
chloride), 

N-(pyridin-3-yO-3-(5,6Kiimethoxy-3^ 
N-(pyridirH3-yi)-3-{5,6Kiimetho^ 
N-[5-(5.6-dimemoxy-3-methyl-1,4-bertfoq^^ 
N-[5-(5,6-dimethoxy-3-methyM,4-benzoquinon^^^ 

N-[5-(5.6-dinriethoxy-3-methyl-1 .44>enzoquinon-2-yl)methyl-2-acetoxybenzoyn-4-<1 H-pyrazol-3-y1)aniline. 
^5-<5 f 6^imethoxy-3HroetayM.4-te^ 
N-methyl-N-[5-{5,6Kiimemoxy-3-mem^ 
aniline. 

N-methyl-N-[5-(5.6-dimemoxy-^^ 
aniline. 

t-butyl N-[5-<5,6-dimemoxy-3-methyM,44>erizoqui^^ 
N^2-methoxypyridirv<^yl)-5-^^ 
N-(2-memoxypyridin-3-yl)-5-(5.^ 
N-(2-dimethylaminopyridin^-yl^^ 
N-(2-dimethylaminopyridin-3^^ 
N-[5-<5.6-dimemo)cy T :^emyM,4-benzoq^ 
N-[5-<5,6-dimethoxy-3^emyM,4^rc^ 
N^2-chloropyrio1n-3-yl)-5-(5.^ 
N-(2-morphdtnopyridiri^ 
N^2-morph^inopyridin-3-yl)-5-(^^ 
N^6-niorprtonrK>pyridir^^ 

N-<6-morphonnopyritf rh3-^ /W>enzoo^inon-2-yt)methyl-2^^^ 
N-(2-chk>ropyridin-4-y1)-5-(5^ 
N-(2-cMoropyridirHl-^5-fo 

^6HTiethoxypyrimidir>-4^^ ,44>enzc^uinorv2-yl)methyl-2-acetoxyben2aniide t 
N-(6-methoxypyrimicUn^yl^ 
N^2-methoxypyridirv4-yl)-5^ 

N-(2-methoxypyrkfin-4^ ,44>erizc<?ujnon-2-yl)methyl-24iyaroxyberuamide, 
6^2,5Kiin^thoxy-3.4.6^memylben2yO-2^cetoxybenzoK acid. 
5-(3.5,6-trimethyl-1 ,4-beazc<^irK}n-2-yl)methyl-2-acetoxyben2oic acid, 
h45-<3,5.6-mmemyM,4-beiuoquinon^^^ 
N-[5-(3.5,64rimethyM /M>erttoquirK)n-2-yt)memyl-24iy^ 
N^2-chloropyrialr*-^^ 
N-(2^*loropyridin^yl^ 
N^pyridin^yl)-5-<3,5,6-t^ 

[0051] Examples of the production method of the compounds for practicing the present invention are described 
below. However, the production method of the compound as an active ingredient of the present invention is not limited 
thereto. 

[Genera! Production Method] 

I0052] The substituted benzoic add derivative represented by formula (I), which is used as an active ingredient of 
the present invention, can be produced using a synthetic intermediate which can be prepared according to the method 
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described in K. Suzuki, T. Tatsuoka, T. Ishihara, R. Ogino, T. Miyazaki, F. Satoh, S. Miyano and K. Sumoto, Chem. 

Pharm. Bull.. 45. 668-674 (1997), or a method based thereupon. 

[0053] More specifically, an aldehyde compound represented by formula (IV): 




(IV) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above) is allowed to react with a Grignard reagent or an organic lithium 
reagent prepared from a bromophenol derivative to afford a compound represented by formula (V): 




(wherein R 3 to R 5 , R 9 and R 10 are as defined above, and Bn represents a benzyl group, which may be substituted), 
and this compound is reduced with a reducing agent such as triethyfsilane in the presence of catalyst such as Lewis 
acid or trimethyisOyt trifluorornethanesuffonate and then catalyticaliy reduced by stirring it in a hydrogen stream in the 
presence of catalyst such as palladium-carbon to obtain a phenol derivative represented by formula (VI): 



OR 5 




(wherein R 3 to R 5 . R 9 and R 10 are as defined above). 

[0054] The obtained compound is stirred together with hexamethylenetetramlne in a solvent such as trifluoroacetic 
acid at a temperature from room temperature to 100°C and then hydrofyzed to obtain a compound represented by 
formula (Vila): 
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(Vila) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above). 

[0055] This compound is stirred together with an alkylating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to 50°C in the presence of a base such as potassium carbonate or sodium hy- 
droxide in a solvent not participating in the reaction, such as acetone, to obtain a compound represented by formula 
(Vllb): 



OR* 




(Vllb) 



(wherein R 3 to R 5 R» and R 10 are as defined above and R 2 represents a lower alkyl group having from 1 to 6 carbons 
or an aralkyf group having from 7 to 1 4 carbons). 

(0056] The resulting compound is dissolved in a solvent not participating in the reaction, such as acetonitrile, and 
then stirred at a temperature of 0 to 50°C in the presence of an oxidizing agent such as sodium chlorite and aqueous 
hydrogen peroxide, in a mixed solution with a phosphate buffer solution to obtain a substituted benzoic acid derivative 
represented by formula (la): 




i la) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above and R 2 represents a lower alkyl group having from 1 to 6 carbons 
or an arafkyl group having from 7 to 14 carbons). 

[0057] This carboxyCc acid compound is treated with diazomethane or (trimethylsityJ)di azomethane in a solvent not 
participating in the reaction, such as methanol, or condensed with an alcohol represented by formula (VIII): 

R 6 -OH (VIII) 

(wherein R 6 represents a lower aikyl group having from 1 to 6 carbons or an aralkyl group having from 7 to 14 carbons) 
or an amine represented by formula (IX): 
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H — N 



(IX) 



(wherein R 7 and R 8 are as defined above) using a condensing agent such as 1-ethyl-3-(3-dimelhylaminopropyl)car- 
bodiimide hydrochloride or as an acid chloride form with oxalyi chloride or the like in the presence or absence of catalyst 
such as 4-dimethylaminopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a 
10 compound represented by formula (lb): 



15 



20 




(lb) 



(wherein R 2 to R 5 . R 9 and R 10 are as defined above and X' represents an esterified or amidated carboxyl group) can 
be obtained. 

25 [0058] The compound where in formula (lb). R 2 is a benzyl group which may be substituted is stirred at a temperature 
from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon, whereby 
a compound represented by formula (Ic): 



30 



35 




(IC) 



40 (wherein R 3 to R 5 . R 9 . R 10 and X* are as defined above) can be obtained. 
[0059] the compound (1c) is: 



45 



1) stirred together with an alkylating agent such as alkyl halide at a temperature of 0 to 100°C in the presence of 
a base such as potassium carbonate in a solvent not participating in the reaction, such as acetone, 

2) stirred together with a boronic acid derivative represented by formula (X): 



50 



K 2 — b( 



OH 



OH ( x) 



55 



(wherein R 2 represents an aryi group which may be substituted, or a heteroaryl group which may be substituted) 
in the presence of catalyst such as copper acetate in a solvent not participating in the reaction, such as methylene 
chloride or acetonitrfle, or 

3) stirred together with an alcohol represented by formula (XI): 
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R 2 ' -OH (XI) 

(wherein R 2 * represents a lower atkyl group which may be substituted, an arafkyl group which may be substituted, 
or a heteroarylalkyt group which may be substituted) in the presence of, for example, triphenylphosphtne (or trib- 
utylphosphine) and diethylazodicaroxylate (or N,N,N\N -tetramethylazodicarboxylate) in a solvent not participating 
in the reaction, such as tetrahydrofuran, under the conditions of normal r Mitsunobu reactionsJ (or a modified 
method thereof), whereby a compound represented by formula (lb 1 ): 




(lb*) 



(wherein R 2 " represents a lower alkyl group having from 1 to 6 carbons, which may be substituted, an aryl group 
having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, which 
may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, or a heteroarylalkyt 
group having from 5 to 13 carbons, which may be substituted, and R 3 to R 5 , R 9 , R 10 and X* are as defined above) 
can be obtained. 

[0060] The compounds (la), (lb) and (lb*) each is oxidized with an oxidizing agent such as ammonium cerium(IV) 
nitrate in a solvent not participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoquinone derivative represented by formula (Id): 




(Id) 



(wherein R 2 to R 5 and X are as defined above) can be obtained. 

[0061] Also, the compound where in formula (la), R 2 is a benzyl group which may be substituted is stirred at a 
temperature from room temperature to 50° C in a hydrogen stream in the presence of catalyst such as palladium-carbon 
to remove benzyl group and then reacted with an acylating agent such as acetic anhydride or benzoic anhydride, 
whereby a compound represented by formula (le): 
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OF" 




(ie) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above and R 11 represents a lower alkyl group having from 1 to 6 carbons, 
which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted) can be obtained. 
[0062] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a carboxylic acid compound 
represented by formula (If): 




(if) 



(wherein R 3 to R 5 and R 11 are as defined above) can be obtained. Then, this carboxylic acid compound is condensed 
with an alcohol or an amine using a condensing agent in the presence or absence of catalyst such as 4-dimethyfami- 
nopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a compound represented 
by formula (Iq): 




° (ig) 

(wherein R 3 to R 5 and R 11 are as defined above and X' represents an esterified or amidated carboxyf group) can be 
obtained. 

[0063] Also, the compound of formula (Ic) is: 

1) reacted with an acid anhydride such as acetic anhydride in the presence of a base such as pyridine or triethyl- 
amine, 

2) condensed with a benzoic add derivative which may be substituted or with a heteroaryi carboxylic acid derivative 
such as nicotinic add or picolinic add using a condensing agent in the presence or absence of catalyst such as 
4-dimethylaminopyridine, or 

3) reacted with an add chloride such as acetyl chloride or benzoyl chloride in the presence of a base such as 
pyridine or triethylamine, whereby a compound represented by formula (In): 
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10 




(Ih) 



15 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above, R 11 ' represents a lower alkyl group having from 1 to 6 carbons, 
which may be substituted, an aryf group having from 6 to 12 carbons, which may be substituted, or a heteroaryt 
group having from 4 to 11 carbons, which may be substituted, and X* represents an esterified or amidated carboxyf 
group) can be obtained. 



[0064] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a compound represented by 
formula (li): 




o (Ii) 

30 

(wherein R 3 to R 5 . R 11 ' and X* are as defined above) can be obtained. 

[0065] The compounds (Ig) and (Ii) each is hydrolyzed by stirring it In the presence of a base such as sodium hy- 
drogencarbonate in a solvent not participating in the reaction, such as a mixed solvent of methanol and water, whereby 
a compound represented by formula (lj): 

35 



0 



40 




45 0 (lj) 

(wherein R 3 to R 5 and X* are as defined above) can be obtained. 

[0066] The substances represented by formulae (la) to (lj) of the present invention can Inhibit the activation of NF- 
kB and therefore, are useful as a preventive or therapeutic agent for diseases caused by the activation of NF-kB, for 

50 example, diseases caused by excess production of various inflammation mediators or viral propagation. More specif- 
ically, these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-a. for example, septic shock, osteoarthritis, rheumatoid arthris, cachexia, multiple 
organ failure, inflammatory bowel disease, malaria, acquired immune deficiency syndrome, human T-cefl leukemia, 
meningitis, hepatitis, myocarditis, type II diabetes, multiple sclerosis, Behcet disease, systemic lupus erythematosus 

55 and ischemic heart disease, and the like. 

In the case of using the compound of the present invention as the above-described medical composition, the 
compound can be used orally in the preparation form of tablets, capsules, elixirs, microcapsules or the like, or parenter- 
al in the preparation form of injections such as a solution with water or other pharmaceutics I ly acceptable solution 
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or a suspension. For example, the medical composition can be produced by mixing the compound with physiologically 
acceptable earners, flavoring agents, excipients, stabilizers and the like in a generally admitted form. Examples of the 
additive which can be mixed in tablets include a binder such as gelatin, swelling agents such as com starch, exdpients 
such as crystalline cellulose, and lubricants such as magnesium stearate. When formulated into capsules, the above- 
5 described composition may further contain liquid carriers. The aseptic composition for injection can also be formulated 
in the conventional manner. 

[0067] Examples of the aqueous solution for injection include an isotonic solution containing glucose. An appropriate 
solubilizer such as polyethylene glycol may be used in combination. Also, buffer, stabilizers, preservatives, antioxidants, 
soothing agents and the like may be blended. The preparation thus obtained can be administered, for example, to 

10 mammals including humans. The dosage varies depending on the symptom and the like but in the case of oral admin- 
istration, the daily dose for adult is generally from about 0.01 to 100 mg, preferably from about 0.1 to 50 mg, more 
preferably from about 1.0 to 25 mg. In the case of parenteral administration, for example, in the case of injection, the 
preparation is preferably administered by phlebocfysis and the daily dose for adult is generally on the order from about 
0.001 to 50 mg. preferably from about 0.01 to 25 mg, more preferably from about 0.1 to 10 mg. 

'5 [0068] The effect of NF-kB inhibition can be examined by directly or indirectly measuring the expression of genes 
regulated by the activation of NF-kB. 

[0069] The effect of inhibiting the excess production of inflammatory proteins can be examined by directly or indirectly 
measuring the levels of inflammatory protein increasing in the culture medium or the body fluid when the cells or animals 
are stimulated with a cytokine such as IL-1 or TNF-a or with a lipoporysaccharide. As for the method of confirming the 
20 conventional anti-inflammatory effect, the effect of inhibiting the edema caused by carrageenin or dextran can be 
examined. 

[0070] In these models, it is confirmed that the production of NO or TNF-a is effectively inhibited (see, M.C. Fiiion 
and N.C. Phillips, Br. J. Pharmacol.. 122. 551-557 (1997); P.W. Tsao. T. Suzuki, R. Totsuka, T. Murata, T. Takagi. Y. 
Ohmachi, H. Fufrwara and I. Takata. Clin. Immunol. Immunopathol. . 83, 173-178 (1997); S. Cuzzocrea, B. Zingaretli. 

25 P. Hake, A.L. Salzman and C. Szabo, Free Radic. Biol. Med. . 24, 450-459 (1998)). 

[0071] For specific diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by administering a 
lipopolysaccharide to an animal such as mice and measuring the effect of improving the survrvalretio or the levels of 
inflammatory cytokines in blood. The effect as a therapeutic agent for rheumatoid arthritis can be evaluated in animal 
models suffering from arthritis caused by adjuvant or collagen (see, Y. ligo et aL. J. Immunol., 147, 4167 (1991)). 

30 [0072] The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepatitis and nephritis 
can be presumed using an animal model prepared by a known method or in accordance with the method (see, K. 
Nishikawa et al., J. Exp. Med. . 180, 95 (1994); K. Kawasaki et al. J. Jmmunol. , 150, 1074 (1992)). Furthermore, the 
effect as an organ transplant rejection inhibitor can be evaluated using, for example, GVH (Graft versus Host) disease 
or various organ transplant model animals (see. A.B. Cosimi et al., J. Immunol.. 142, 2617 (1990); and M. Isobe et al., 

35 Science, 255. 1125 (1992)). 

[0073] As such, the effect of the NF-kB inhibitor as a therapeutic agent for diseases can be confirmed using various 
animal models which can be prepared by a known method or according to the method. 

[0074] The present invention is described in more detail with reference to Examples and Experiments, however, it 
should be noted that the present invention is not limited by them in any way. 

40 

Reference Example 1 
3-(Benzyloxy)bromobenzene 

*5 [0075] 3-Bromophenol (50 g. 0.289 mot) was dissolved in acetone (500 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (80 g. 0.580 mmoJ) and benzyl bromide (59 g, 0.345 mol). the solution was refluxed 
under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced pressure. 
The obtained crude product was recrystalfized (the recrystallization operation was performed twice using hexane as 
a solvent) to obtain the titled compound (45.0 g. 0.171 mol, 59%). 

50 

Reference Example 2 
4^Benzytoxy)brornobenzene 

55 [0076] 4-Bromophenol (100 g, 0.587 mol) was dissolved in acetone (1 ,100 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (159.53 g, 1.156 mmol) and benzyl bromide (103.78 g, 0.607 mol), the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
pressure. The obtained crude product was recrystallized (the recrystallization operation was performed using hexane^ 
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as a solvent) to obtain the titled compound (120.76 g, 0.459 mol, 79%). 

Reference Example 3 

5 2-(Benzytoxy)bromobenzene 

[0077] 2-Bromophenol (50.0 g. 0.289 mo!) was dissolved in acetone (400 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (79.89 g, 0.578 mmof) and benzyl bromide (59.32 g, 0.347 mol), the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
10 pressure. The obtained crude product was purified by silica gel column chromatography (hexane : AcOEt = 95:5) to 
obtain the titled compound (30.0 g, 0.114 mol, 40%). 

Reference Example 4 

15 H3.4.5,6-Tetramethoxy-2-methylphenyl)-1-(3- benzyloxyphenyl) methanol 

[0078] An anhydrous tetrahydrofuran (50 ml) solution of 3 ? 4 t 5,6-tetramethoxy-2-methylbenzaldehyde (14 g, 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- {benzyloxy)bromobenzene (18.4 g, 0.070 mol) and magnesium (1.87 g. 0.077 mol). and the resulting solution was 
20 stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g. 0.055 mol, 95%). 

25 Reference Example 5 

H3.4,5,6-Tetramethoxy-2-methyt^ 

[0079] An anhydrous tetrahydrofuran (20 ml) solution of 3,4,5,6-tetramethoxy-2-methylbenzaldehyde (3^65 g, 0.015 
30 mol) was added dropwise under ice cooling to a Grignard reagent (30 ml tetrahydrofuran solution) prepared from 

4- {benzyloxy)br6mobenzene (8.00 g, 0.030 mol) and magnesium (0.81 g, 0.033 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by sifica gel column chromatography (hexane : 

35 ethyl acetate = 4:1 ) to obtain the titled compound (5.93 g, 0.014 mol. 92%). 

Reference Example 6 

1- (3. 4,5. 6-Tetramethoxy>2^emylphenyl^1^24)en2yloxyphenyt)methanol 

40 

[0080] An anhydrous tetrahydrofuran (30 ml) solution of 3 A5,64etrameuroxy-2-methyibenzaldehyde (5.00 g, 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from 

2- (benzyloxy)bromobenzene (11.50 g; 0.044 mol) and magnesium (1.16 g. 0.048 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

*5 extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1 ) to obtain the titled compound (8.80 g. 0.021 mol. 99%). 

Reference Example 7 

so 

3^3,4,5,6>Tetramethoxy-2-methylbenzyl)phenol 

[0081] A methylene chloride solution of the compound obtained in Reference Example 4 (25.3 g, 59.67 mmol) was 
added dropwise to a methylene chloride solution (1,000 ml) of triethylsilane (8.33 g, 71.64 mmol) and TMSOTf (2.65 
55 g. 1 1 .92 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol (100 ml) 
and dioxane (150 ml) and then added to an ethanol suspension (50 ml) of 5% Pd-C (3 g) and thereafter, the solution 
was stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate w^ 
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concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
1) to obtain the titled compound (18.4 g, 57.9 mmol, 97%). 

Reference Example 8 

5 

4-(3 t 4,5.6-Tetramethoxy-2-methylbenzyl)phenol 

[0082] A methylene chloride solution (70 ml) of the compound obtained in Reference Example 5 (3.00 g, 7.08 mmol) 
was added dropwise to a methylene chloride solution (80 ml) of triethytsilane (0.99 g. 8.52 mmol) and TMSOTf (0.31 

10 g, 1 .39 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol (50 ml) 
and then added to an ethanol suspension (250 ml) of 5% Pd-C (500 mg) and thereafter, the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the 

15 titled compound (1.96 g. 6.15 mmol. 87%). 

Reference Example 9 

2"(3.4.5.6-Tetramethoxy-2-methylben2yl)phenol 

20 

[0083] A methylene chloride solution (130 ml) of the compound obtained in Reference Example 6 (9.00 g, 21.23 
mmol) was added dropwise to a methylene chloride solution (1 50 ml) of triethylsilane (2.95 g f 25.43 mmol) and TMSOTf 
(0.94 g, 4.23 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was 
washed with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol 
25 (50 ml) and then added to an ethanol suspension (350 ml) of 5% Pd-C (1 .5 g) and thereafter, the solution was stirred 
at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the 
titled compound (5.67 g f 17.83 mmol. 84%). 

30 Reference Example 10 

4^3,4,5,6-Tetrametrfflxy-2-me (A) and 6^3.4,5.6-tetramethoxy-2-methylbenzyl)- 

2-hydroxybenzaldehyde (B) 

35 [0084] 3-(3,4.5.6-Tetramethoxy-2-methylbenzyl)phenol (11.17 g. 35.13 mmol) and hexamethylenetetramine (6.39 g, 
0.046 mol) were dissolved in trifluoroacetic acid (1 00 ml) and the solution was stirred under heating at 80°C for 4 hours. 
After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 ml) 
was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 

40 silica gel column'chromatography (hexane : ethyt acetate = 9:1) to obtain the titled compound A (3.35 g. 9.68 mmol. 
28%) and compound B (2.03 g. 18%). 

Reference Example 11 

45 5^3,4 1 5.6-Tetramethoxy-2^ethylben2yl)^4iydroxybenzaldehyd 

[0085] 4^3.4,5,6-Tetrametrroxy-2^ethylben2yl)phend (14.5 g. 45.€0mmo!) and hexamethytenetetramine (8.30 g. 
59.29 mmol) were dissolved in trifluoroacetic acid (100 ml) and the solution was stirred under heating at 80°C for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (1 00 
so ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified 
by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (12.20 g, 35.26 mmol. 
78%). 



55 



EP 1314 712 A1 

Reference Example 12 
3^3 t 4,5,6-Tetraroettoxy-2-methylb^ 

5 (0086] 2-(3,4 f 5 t 6-Tetramethoxy-2-methytt)enzyI)phenol (8.64 g. 27.17 mmol) and hexamethylenetetramine (5.00 g, 
35.67 mmol) were dissolved in trifluoroacetic acid (100 ml) and the solution was stirred under heating at 80°C for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (1 00 
ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified 

io by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (2.50 g/7.23 mmol, 
27%). 

Reference Example 13 

is 4^3.4 t 5,6-TetrametrH>xv-2HTiemylbenzyl)-24)enzyloxyben2aldehyde 

[0087] 4-(3 l 4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzaldehyde (743 mg, 2.14 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg, 4.30 mmol) and benzyl bromide (477 
mg, 2.79 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
20 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (864 mg. 1.98 mmol, 93%). 

Reference Example 14 

25 6-(3,4 5,6-TetrametrK3xy-2-methyibenzyl)-2-benzyloxybenzaldehyde 

[0088] 6-(3,4 .5,6-Tetramethoxy-2-methylbenzyrp2-hydroxybenzaldehyde ( 1 87 mg, 0.54 mmol) was dissolved in ac- 
etone (20 ml) and after adding thereto anhydrous sodium carbonate (149 mg, 1.08 mmol) and benzyl bromide (120 
mg, 0.70 mmol), the solution was stirred at room temperature for 1 6 hours. The reaction solution was filtered, the filtrate 
30 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (221 mg, 0.51 mmol. 94^). 

Reference Example 15 

35 5-(3.4,5,6-Tetramethoxy-2-methyfbenyt)-2- benzyloxybenzaldehyde 

[0089] 5-(3.4 ,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzaldehyde (0.1 00 g, 0.290 mol) was dissolved in ac- 
etone (10 ml) and after adding thereto anhydrous sodium carbonate (0.080 g, 0.579 mmol) and benzyl bromide (0.059 
g, 0.347 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered.lhe filtrate was 
40 concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4: 
1) to obtain the titled compound (0.114 g. 0.261 mmol, 90%). 

Reference Example 16 

<s 3-(3,4,5.6-Tetramethoxy-2-methytte 

[0090] 3-(3,4.5,6-Tetramethoxy-2-meth^ (1.16 g, 3.35 mol) was dissolved in ace- 

tone (5 ml} and after adding thereto anhydrous sodium carbonate (1.02 g, 7.38 mmol) and benzyl bromide (0.69 g v 
4.02 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
so concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2: 
1) to obtain the titled compound (1 .45 g. 3.32 mmol. 99%). 

Reference Example 17 

55 5-(3.4.5.6-Tetramettoxv-2-me 

[0091] 5-(3,4,5,6^Teframethoxy-2-methylte (0.500 g. 1 .45 mmol) was dissolved in eth- 

anol (15 ml) and after adding thereto in sequence sodium hydroxide (0.064 g. 1 .59 mmol) and dimethyl sulfate (0.200^ 
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g, 1.59 mmol). the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric acid solution and extracted with ethyl acetate. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (0.359 g, 0.998 mmol, 
5 69%). 

Reference Example 18 

5^3 t 4,5.6-Tetramethoxy-2^emyl^ 

10 ... 
[0092] 5-(3 f 4 f 5,6-Tetramethoxy-2-methylben2yl)-2-hydroxybenzaIdehyde (0.500 g. 1.45 mmol) was dissolved in 
DMF (15 ml) and after adding thereto in sequence anhydrous potassium carbonate (0.359 g, 2.60 mmol) and isopropyf 
bromide (0.320 g, 2.60 mmol). the solution was refluxed under heating for 3 hours. The reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : 

is ethyl acetate = 4:1) to obtain the titled compound (0.530 g. 1 .37 mmol, 94%). 

Example 1 

4- (3,4 t 5 t 6-Tetramethoxy>2-methylbenzyl)-2-benzyloxybenzoic acid 

20 

[0093] An aqueous solution (2 ml) of sodium dihydrogenphosphate (157 mg, 1.31 mmol). an aqueous solution (7 
ml) of sodium chlorite (795 mg. 80%, 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4-(3.4,5,6-tetramethoxy-2^ethyfbenzy!) : -2-benzyloxyben2aldehyde (735 mg, 1 .69 mmol) 
and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with water 
25 and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite (NajS^) 
solution and saturated brine, then dried and concentrated to obtain the titled compound (603 mg, 1.33 mmol, 79%). 

Example 2 

30 6-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2' benzytoxybenzoic acid 

[0094] An aqueous solution (1 ml) of sodium dihydrogenphosphate (24 mg, 0.20 mmol), an aqueous solution (3.5 
ml) of sodium chlorite (123 mg, 80%, 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml, 30%) were added to an 
acetonitrile solution (2.5 ml) of 6^3,4.5.6-tetramethoxy-2^ethytte^ (112 mg, 0.26 

35 mmol) and the resulting solution was stirred at room temperature for 1 6 hours. The reaction solution was diluted with 
water and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite 
(Na 2 S20 4 ) solution and saturated brine, then dried and concentrated to obtain the titled compound (1 06 mg. 0.23 mmol, 
91%). 

40 Example 3 

5^3,4 t 5.6-TetrametrK)xy-2^emylte acid 

[0095] An aqueous solution (10 ml) of sodium dihydrogenphosphate,(12.0 g, 0.100 mol). an aqueous solution (30 
45 mi) of sodium chlorite (5.19 g, 0.0577 mot) and aqueous hydrogen peroxide (1.701 ml. 30%) were added to an ace- 
tonitrile solution (30 ml) of 5^3,4,5.6-tetramettoxy-2-memyl^ (5.60 g. 0.0128 mol) 
and the resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite 
(Na2S20 4 ) solution and saturated brine, then dried and concentrated to obtain the titled compound (5.20 g. 0.0115 
50 mol, 90%). 

Example 4 

3^3.4,5,6-Tetramethoxy-2^emylbenzyl)-2-benzyloxybenzo^ acid 

55 

[0096] An aqueous solution (7 ml) of sodium dihydrogenphosphate (4.01 g, 33.42 mmol), an aqueous solution (7 
ml) of sodium chlorite (1 .74 g, 1 9.33 mmoT) and aqueous hydrogen peroxide (1 .89 ml. 30%) were added to an acetonHrfle 
solution (12 ml) of 3-(3.4.5,6-tetramethoxy-2^em^ (1-87 g, 4.28 mmol) and flir 
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resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosuifite (Na^OJ solution 
and saturated brine, then dried and concentrated to obtain the titled compound (1.90 g, 4.20 mmol, 98%). 

5 Example 5 

N44^3 t 4 > 5,6«Tetramethoxy«2>memyfberizyl)-24>en2yloxybertzoyllpiperidine 

[0097] Piperidine (56 mg, 0.6576 mmol) and 1^thyl-3-(3^methylaminopropyl)carbodiimide hydrochloride (169 mg, 
10 0.881 5 mmol) were added to a methylene chloride solution (20 ml) of 4-(3.4, 5.64etramethoxy-2-methy1benzyl)-2-ben- 
zytoxybenzoic acid (173 mg, 0.3827 mmol) and the resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 mg, 0.2485 mmol, 65%). 

15 

Example 6 

N-[5-(3 t 4,5,6'TetrametrKjxy>2-methylbenzyl)-2-benzyloxybenzoyO piperidine 

20 [0098] Piperidine (0.358 g, 4.20 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.21 g. 
6.30 mmol) were added to a methylene chloride solution (50 ml) of 5-(3,4 t 5,6-tetramethoxy-2-methyibenzyl)-2-benzy- 
loxybenzoic acid (0.95 g, 2.10 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 

25 column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1 .02 g, 2.09 mmol, 99%). 

Example 7 

N-f5-0,4 f 5,6~Tetramethoxy-2>methyft)enzyl)-2-benzyloxybenzoyl] morpholine 

30 

[0099] Morpholine (0.451 g, 5.17 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodfimide hydrochloride (1.49 g, 
7.76 mmol) were added to a methylene chloride solution (80 ml) of 5^3,4,5,6-tetramethoxy-2-methylbenzyl)-2-ben2y- 
toxybenzoic acid (1.17 g, 2.59 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
35 water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1.27 g, 2.59 mmol, 99%). 

Example 8 

40 N45^3,4,5,6-Tetramethoxy-2^emylberizyl^^ 

[0100] p-Methoxyaniline (0.250 g, 2.03 mmol), triethylamine (0.206 g. 2.03 mmol) and 2-chton>1 ,3-dimethyfimfda- 
zolinium chloride (0.344 g, 2.03 mmol) were added to a methylene chloride solution (40 ml) of 5-(3,4,5,6-tetramethoxy- 
2-methylbenzyf)-2-benzyloxybenzoic acid (0.460 g. 1.02 mmol) and the resulting solution was stirred at room temper- 
as ature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (ethyl acetate : hexane = 1:2) and recrystaJlized from ether to obtain 
the titled compound (0.211 g. 0379 mmol, 37%). 

50 Example 9 

4^3,4,5 t 6-TetrametrH>xy-2>memylben2yl)-24iydroxybergoic acid 

[0101] 10% Pd-C (50 mg) was added to an ethanot (10 ml) and dioxane (10 ml) mixed solution of 4-(3.4,5,6-tetram- 
55 ethoxy-2-methylbenzyl)-2-benzyloxyt>enzoic acid ( 1 50 mg, 0.3554 mmol) and the resulting solution was stirred at room 
temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated under 
reduced pressure, and the residue was washed with hexane to obtain the titled compound (97 mg, 0.2679 mmol. 75%). 
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Example 10 

5-(3.4,5 6-Tetramethoxy-2-methylbenzyt-2-hydroxybenzoic acid 

[0102] S^a^.S^Tetramethoxy^^ethylbenzyt^^nzyloxybenzolc acid (159.53 g. 1.156 mmol) was dissolved in 
ethanol (20 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.250 g), the solution was stirred 
at room temperature for 1 6 hours in a hydrogen stream, the reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was recrystallized from ether to obtain the titled compound (0.630 g r 1.74 mmol, 79%). 

Example 11 

3^3,4 t 5,6-Tetfamethoxy-2^emylbenzyl)-2'hydroxybenzoicadd 

[0103] 3-(3 f 4,5 f 6-Tetramemoxy-2-memylbenzyl>-2-benzyloxyben20K: add (0.52 g, 1 .1 5 mmol) was dissolved in eth- 
anol (10 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.15 g), the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was purified by silica gel column chromatography (chloroform: methanol = 9:1) to obtain the 
titled compound (0.41 g, 1.13 mmol, 98%). 

Example 12 

4- (3,4,5.6-Tetramethoxy-2-methylbenzyl)-2-acetoxybenzoic add 

[01 04] 4-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic add (97 mg, 0.2679 mmol) was dissolved in ace- 
tic anhydride (20 ml) and the resulting solution was refluxed under heating for 2 hours. The reaction solution was 
concentrated and the residue was purified by silica gel column chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (65 mg, 0.1 608 mmol, 60%). 

Example 13 

5- (3,4,5,6-Tetramethoxy-2-memylb^ 

[0105] 5-(3,4.5,6-Tetramethoxy-2-memyfbenz^ add (1 .30 g, 3.59 mmol) was dissolved in acetic 

anhydride (5 ml) and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.99 
g. 2.45 mmol. 68%). 

Exampje_14 

3 = (3A5 ! 6£jeto^ add 

[0106] 3-(3,4,5,6-Tetramethoxy-2-methyto acid (0.288 g, 0.795 mmol) was dissolved in ace- 

tic anhydride (5 ml) and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 9:1) to obtain the titled compound (0.245 
g, 0.541 mmol, 68%). 

Example 15 

Methyl 5^3,4,5 f 6-tetramethoxy-2-n^thylben2yl)-2-hydroxybenzoate 

[0107] 5-(3.4.5,6-Tetramethoxy-2-methytberi2yl)-2-hydroxybenzc«c acid (0.800 g. 2.21 mmol) was dissolved in a 
mixed solvent of methanol (4 ml) and benzene (28 ml) and after adding thereto trimethylsUyfoiazomethane (10% hexane 
solution) (0.303 g, 2.65 mmol). the solution was stirred at room temperature for 3 hours. The reaction solution was 
concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate ="3T 
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1) to obtain the titled compound (0.800 g, 2.13 mmol. 96%). 
Example 16 

5 5-(3.4 ,5, 6-Tetramethoxy-2-methytben2yt-2-methoxybenzotc acid 

[0108] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1 .06 g, 8.86 mmol), an aqueous solution (7 ml) 
of sodium chlorite (0.460 g. 5.11 mmol) and aqueous hydrogen peroxide (0.502 ml, 30%) were added to an acetonitrile 
solution (10 ml) of 5-(3,4.5,6-tetramethoxy«2-methylbenzyl)-2-methoxybenzaldehyde (0.409 g, 1.14 mmol) and the 
10 resulting solution was stirred at room temperature for 5 hours. Hie reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na 2 S20 4 ) solution 
and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatog- 
raphy (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.260 g, 0.691 mmol. 61%). 

15 Example 17 

5-(3 t 4,5 1 6-Tetramethoxy-2-methylben2yO-2-isopropoxybenzoic acid 

[0109] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g, 10.65 mmol), an aqueous solution (7 
20 ml) of sodium chlorite (0.533 g. 6. 1 5 mmol) and aqueous hydrogen peroxide (0. 1 8 ml, 30%) were added to an acetonitrile 
solution (5 ml) of 5-{3,4,5 l 6-tetramethoxy-2-methylbenzyl>-2-isopropoxybenzaldehyde (0.530 g, 1.37 mol) and tfie re- 
sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S 2 0 4 ) solution 
and saturated brine, then dried and concentrated to obtain the titled compound (0.475 g. 1.18 mmol, 86%). 

25 

Example 18 

Methyl 5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-phenoxybenzoate 

30 [0110] Methyl 5^3,4 f 5,6-tetrametrK>xy-2-meto^ (0.510 g. 1.18 mmol) was dissolved in 

methylene chloride (12 ml) and after adding thereto in sequence copper acetate (0.215 g, 1.18 mmol), phenylboronic 
acid (0.289 g, 2.37 mmol), Molecular Sieves 4A (0.300 g). triethylamine (0.299 g, 2.96 mmol) and pyridine (0.234 g, 
2.96 mmol). the solution was stirred at room temperature for 1 2 hours. The reaction solution was filtered and the filtrate 
was poured into water and then extracted with methylene chloride. The extract was washed with saturated brine, then 

35 dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (0.220 g, 0.487 mmol. 41%). 

Example 19 

40 Memyl5^3.4.5,6-tetrcmetrK>xy-2-methylb^ 

[01 1 1 ] Methyl 5-(3.4,5,6-tetrametrK>xy-2-methylbenzyl)-2-hydroxybenzoate (0.805 g, 2. 14 mmol) was dissolved in 
methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.429 g. 2.36 mmol), 3-methoxy phe- 
nylboronic acid (0.651 g, 4.28 mmol). Molecular Sieves 4A (0.500 g). triethytamine (0.541 g, 5.35 mmol) and pyridine 
45 (0.423 g. 5.35 mmol), the solution was stirred at room temperature for 1 2 hours. The reaction solution was filtered and 
the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g, 0.414 mmol, 19%). 

so Example 20 

Methyl 5^3,4, 5,64etramethoxy-2^ethylbergyl^2^ 

[0112] 3-Pyridinemethanol (0.084 g, 0.774 mmol). tri-n-butylphosphine (0.1 56 g, 0.774 mmof) and N.N,r04Metram- 
55 ethylazodicarboxamide (0.133 g. 0 774 mmol) were added to a benzene solution of methyl 5-{3 f 4,5,6-tetramethoxy- 
2-methylbenzyt)-2-hydroxybenzoate (0.194 g, 0.516 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride . The extract was washed with water and then dried, and the solvent was removed by distillajipo^ 
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The obtained residue was purified by silica ge! column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.167 g, 0.358 mmol. 69%): 

Example 21 

5 • ~ ' 

Methyl 5>(3.4,5,6>tetramethoxy-2^emylbenzyf>>2-(4-pyridylmethyloxy) benzoate 

[0113] 4-Pyridinemethanol (0.232 g. 2.13 mmol), tri-n-butylphosphine (0.430 g. 2.13 mmol) and N.N.N'.N'-tetrame- 
thytezodicarbpxamide (0.366 g. 2.13 mmol) were added to a benzene solution of methyl 5-(3,4,5,6-tetramethoxy- 
10 2-methytoenzyl>«2-hydroxybenzoate (0.500 g, 1.33 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride; The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.610 g. 1.31 mmol, 98%). 

15 

Example 22 

Methyl 5^3,4.5 ( 6-tetramemoxy>2-methylbenzyl)-2-(tert>butoxycarbonylmethyloxy)benzoate 

20 [01 1 4] Methyl 5-(3 § 4 f 5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoate ( 1 .09 g, 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (0.420 g. 3.03 mmol) and tert-butyl bromoacetate 
(0.592 g, 3.03 mmol). the solution was reftuxed under heating for 3 hours. The reaction solution was filtered, the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titled compound (0.650 g r 1.33 mmol, 53%). 

25 

Example 23 

5-(3,4.5,6-Tetramethoxy-2-methy1benzyl>-2-phenoxybenzoffcadd 

30 [01 1 5] Methyl 5-(3,4,5.6-tetramethoxy-2-memylber^ (0.220 g. 0.487 mmol) was dissolved in 

a mixed solution of an aqueous 1N NaOH solution (3 ml) and 1,4-dioxane (5 ml) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was diluted with water, rendered acidic with concentrated 
hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 

35 2:1) to obtain the titled compound (0.210 g. 0.479 mmol, 98%). 

Example 24 

5^3 f 4,5,6-TetrametrK)xy-2-memylber^V2^3^ethoxyohenoxy)benzoic acid 

40 

[01 16] Methyl 5-{3,4,5.6-tetramethoxy-2-memylben (0.200 g, 0.414 mmol) was 

dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 ,4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water arid then dried, and the 
*5 solvent was removed by distillation. The residue was recrystaflized from ether to obtain the* titled compound (0.190 g, 
0.408 mmol, 99%). 

Example 25 

50 5-(3,4,5,6-Tetramethoxy-2-meth^ 

[01 17] Methyl 5^3,4,5,6-tetramethoxy-2-meu^ (0.165 g. 0.353 mmol) was 

dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 ,4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
55 centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 2:3) to obtain the titled compound (0.150 g, 0.331 mmol, 88%). 
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Example 26 

5^3.4,5,6-Tetraroethoxy-2-roethy^ 

[0118] Methyl 5^3.4,5,6-tetramethoxy-2^ethylbefuy^ (0.600 g, 1.28 mmol) was 

dissolved in a mixed solution of an aqueous 1N NaOH solution (3 ml) and 1.4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1:2) to obtain the fitted compound (0.500 g, 1.10 mmol. 86%). 

Example 27 

N45^3,4 t 5,6-Teframethoxy-2-methylb^ 

[0119] N^5-(3,4.5,6-Tetramethoxy^ (1.02 g. 2.09 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5%Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaliized from ether to obtain the titled compound (0.760 g 1 95 mmol 
93%). 

Example 28 

N45-(3A5,6-Tetramethoxy-2^ethylber^ 

[0120] ^M3,4 f 5,6-Tetrametooxy-2-methylber (1.27 g. 2.59 mmol) was dis- 

solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaliized from ether to obtain the titled compound (1.00 g 2.49 mmol 
96%). 

Example 29 

N45^3,4,5,6-Te'tremetto^ 

[0121J 3-Pyridinemethanol (0.102 g, 0.932 mmol), triphenylphosphine (0.293 g, 1.12 mmol) and diethytazodicarbo- 
xyfate (0.195 g, 1.12 mmol) were added to a benzene solution (30 ml) of N-[5-(3.4,5.6-tetramethoxy>2-methytbenzyf)- 
2-hydroxybenzoyqpiperidine (0.320 g, 0.746 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1.5:8.5) to obtain the 
titled compound (0.350 g, 0.673 mmol, 90%). 

Example 30 

N-f5-(3,4,5,6-Tetrametho^ 

[01221 4-Pyridinemethanol (0.254 g, 2.33 mmol). triphenylphosphine (0.611 g, 2.33 mmol) and dfethytazodicarbox- 
yiate (0.406 g, 2.33 mmol) were added to a benzene solution (30 ml) of N-[5^3,4.5,6-tetramethoxy-2-rnethylbenzyl)- 
2-hydroxybenzoyf] piperidine (0.500 g, 1.17 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the 
titled compound (0.375 g, 0.721 mmol. 62%). 
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Example 31 

N^5-(3,4 t 5,6-Tetramethoxy-2-methy^ 

5 [0123] N-[5^3.4,5.6-Tetramethoxy-2-meth^ (0.150 g, 0.350 mmoO was dis- 

solved in methylene chloride (3.5 mi) and after adding thereto in sequence copper acetate (0.064 g, 0.350 mmof). 

3- pyridyiboronic acid (0.114 g, 0.700 mmol). Molecular Sieves 4 A (0.150 g), triethyfamine (0.088 g, 0.874 mmol) and 
pyridine (0.069 g, 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 

to saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform ; methanol = 9:1) to obtain the titled compound (0.063 g. 0.125 mmol, 36%). 

Example 32 

15 N^5-(3 t 4 f 5,6-Tetramethoxy-2-mewyfo^ 

[0124] N-{5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl)piperidine (0.150 g. 0.350 mmol) was dis- 
solved in methylene chloride (3.5 mi) and after adding thereto in sequence copper acetate (0.064 g, 0.350 mmol), 

4- pyridylboronic acid (0.086 g, 0.700 mmol), Molecular Sieves 4 A (0.150 g), triethylamirie (0.088 g. 0.874 mmol) and 
20 pyridine (0.069 g, 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g. 0.109 mmol, 31%). 

25 Example 33 

N-{5- (3,4,5.6-Tetramethoxy-2-rnewylbenzyl)-2-(me^ 

[0125] N-[5-(3,4 i 5,6-Tetiamethoxy-2-methylbenzyl)-2-hydroxybenzoyt] piperidine (0.200 g, 0.465 mmol) was dis- 
30 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and methyl 
bromoacetate (0.078 g, 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 1:1) to obtain the titled compound (0.230 g, 0.459 mmol, 99%). 

35 Example 34 

N^5-(3,4,5,6-Tetramethoxy-2-methy^ 

[0126] ^5^3,4,5,6-Tetramethoxy~2-methylte (0.200 g. 0.467 mmol) was dis- 

<o solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.078 g, 0.561 mmol) and tert-butyl 
bromoacetate (0.109 g, 0.561 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 2:1) to obtain the titled compound (0.205 g. 0.378 mmol, 81 %). 

45 Example 35 

^5^3,4,5,6-Tetramethoxy-2-methy^ 

[0127] 3-Pyridinemethanol (0.080 g. 0.731 mmol). triphertylphosphine (0.192 g. 0.731 mmol) and diethytazodicar- 
50 boxytate (0.127 g, 0.731 mmol) were added to a benzene solution of N-[5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-hy- 
droxybenzoyljmorpholine (0.210 g, 0.487 mmol) and the solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into art aqueous 2N sodium hydroxide solution (15 ml) and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1.5:8.5) to obtain the titled com- 
55 pound (0.195 g, 0.374 mmol, 77%). 
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Example 36 

N-f5-(3,4.5.6-Tetramethoxy-2-methylbenz^ 

S [0128] 4-Pyridinemethanol (0.253 g, 2.32 mmol). triphenylphosphine (0.609 g, 2.32 mmol) and tiemylazodicarbox- 
ytate (0.404 g, 2.32 mmol) were added to a benzene solution of N-[5^3,4,5 t 6-tetrametrK>xy-2^ethylbenzyl)-2-hydroxy- 
benzoyfjmorpholine (0.500 g. 1.16 mmol) and the solution was stirred at room temperature for 12 hours. The reaction 
solution was poured into an aqueous 2N sodium hydroxide solution (1 5 ml) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 

10 was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the titled compound (0.380 
g, 0.728 mmol, 63%). 

Example 37 

,5 lvH5-(3.4 t 5,6-Tetramethoxy-2-m^ 

[0129] N-[5-(3 f 4.5,6-Tetramethoxy-2^etay[benzy1)-2^ (0.100 g, 0.232 mmol) was dis- 

solved in methylene chloride (2.5 ml) and after adding thereto in sequence copper acetate (0.042 g, 0.232 mmol), 

3- pyridyfboronic acid (0.076 g. 0.464 mmol). Molecular Sieves 4A (0.100 g). triethylamine (0.059 g. 0.580 mmol) and 
20 pyridine (0.046 g. 0.580 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g. 0.0984 mmol. 42%). 

25 Example 38 

N-[5-(3,4,5»6-Tetramethoxy-2HTiethy^ 

[0130] N^5^3,4,5,6-Tetramethoxy-2-methy1b^ (0.150 g. 0.348 mmol) was dis- 

30 solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g f 0.383 mmol), 

4- pyridylboronic acid (0.086 g. 0.696 mmol). Molecular Sieves 4A (0.150 g). triethylamine (0.088 g. 0.870 mmol) and 
pyridine (0.069 g f 0.870 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 

35 (chloroform : methanol = 9:1) to obtain the titled compound (0.052 g, 0.102 mmol, 29%). 

Example 39 

^5-(3,4,5.6-Tetramethoxy-2-meth^ 

40 ^ _ 

[0131] N-[5^3,4,5,6-Tetramethoxy-2HTieto^ (0.200 g, 0.465 mmol) was dis- 

solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g. 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
45 (hexane : ethyl acetate = 1 :1 ) to obtain the titled compound (0.230 g, 0.398 mmol. 86%). 

Example 40 

N^5-{3.4.5,6-Tetramethoxy-2-memytbenz 

50 

[0132] N-p^AS.e-Tetrametrioxy^-methyJbe^ (0.200 g, 0.465 mmol) was dis- 

solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and tert-butyi 
bromoacetate (0.109 g, 0.558 mol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
55 (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.198 g, 0.363 mmol, 78%). 
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Example 41 

4- (5,6-Dimethoxy-3-methyH t 4-benzoquinon-2-yl)methyl-2-ben2y>oxybenzoic add 

5 [0133] 4^3,4,5.6-Tetramethoxy-2^ethylbenzyl)-2-benzyfoxybenzoic add (31 2 mg, 0.6902 mmol) was dissolved in 
a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto ammonium cerium(IV) nitrate (here- 
inafter simply referred to as "CAN") (946 mg, 1.7262 mmol) at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distiDation. The residue was recrystallized from 

10 ether to obtain the titled compound (187 mg. 0.4431 mmol, 64%). 

Example 42 

e-^e-Dimethoxy-S-methyM ,4-benzoquinon-2-yl methyl-2-benzytoxybenzoic add 

15 " " " ' " • - 

[0134] 6^3,4,5,6-Tetrariiethoxy-2^ethylbenzyl)-2-benzyloxybenzoic add (106 mg. 0.2345 mmol) was dissolved in 
a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg, 0.5857 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
20 lation. The residue was recrystallized from ether to obtain the titled compound (62 mg. 0.1469 mmol, 64%). 

Example 43 

5- (5,6-Dimethoxy-3-methyM ,4-benzoquinon-2>yl)methyl-2-benzyloxybenzoic add 

25 

[0135] 5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoic acid (0.490 g. 1.08 mmol) was dissolved in a 
mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g, 2.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by dtstS- 
30 lation. The residue was recrystallized from ether to obtain the titled compound (0.217 g, 0.514 mmol, 48%). 

Example 44 

3- (5.6-Dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-benzyloxybenzoic add 

35 ~ " — 

[0136] 3-(3.4 ,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoic acid (0.55 g. 1.21 mmol) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.67 g, 3.03 mmol) at room tem- 
perature, the solution was stirred at room temperature for 2 hours. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water arid then dried, and the solvent was removed by distil- 
40 lation. The residue was recrystallized from ether to obtain the titled compound (0.250 g, 0.592 mmol, 49%). 

Example 45 

4- (5,6-Dimemoxy-3-methyM ,4-benzoquinon-2-yl)meroyl-2-acetoxybenzoic add 

45 

[0137] 4-(3,4,5 t 6-Tetramethoxy-2^emylbenzyl)-2-acetoxybenzoic add (60 mg, 0.1485 mmol) was dissolved in a 
mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (203 mg, 0.3704 mmol) at room 
temperature, the solution was stirred at room temperature for 3 hours. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
so distillation. The residue was purified by preparative thin-layer chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (38 mg, 0.1016 mmol. 68%). 

Example 46 

55 5-(5.6-Dimethoxy-3-methyH .4-benzoquinon-2-yl)methyt-2-acetoxybenzoic add 

[0138] 5-(3,4.5 1 6-Tetramethoxy-2-methylbenzyr)-2-acetoxybenzoic add (0.200 g, 0.495 mmo!) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.678 g, 1.24 mrnor) at roonf 
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temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.160 g. 0.425 mmol, 86%). 

Example 47 

3- (5, 6-Dimethoxy-3-methyl-),4-benzoquinon-2'yl) methyl-2-acetoxybenzoic add 

[0139] 3-(3,4,5.6-Tetramethoxy-2-methytberuyl)-2-acetoxybefi2oic acid (0.300 g, 0.663 mmol) was dissolved in a 
mixed solution of acetonitrile (9 mf) and water (3 ml) and after adding thereto CAN (0.909 g, 1.658 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.248 g, 0.662 mmol. 99%). 

Example 48 

4- (5,6-Pimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2>hydroxybenzoic acid 

[0140] 4-(5,6-Oimethoxy«3-methyl«1,4-benzoquinon-2-y0methyl-2-acetoxybenzoic acid (22 mg, 0.059 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), trie solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (12 mg. 0.0361 mmol 
61%). 

Example 49 

■ 

5- (5,6-Dimethoxy-3-methyl-1 ,4>benzoquinon-2-yl)methyl-2-hydroxybenzoic acid 

[0141] 5-(5,6-DiriTethoxy-3^ethyM,4-bera acid (0.150 g, 0.401 mmol) was 

dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.055 g. 0.166 mmol, 
42%). 

Example 50 ; ~ - 

3-(5,6-Oimethoxy-3-methyl-1 ,44>enzoQUinon-2-yl)methyl-2-hydroxybenzoic acid 

[0142] 3-{5,6-Oimethoxy-3-methyl- 1 ,4-benzoquinon-2-yi)methyl-2-acetoxybenzoic acid (0.03eg, 0.0963 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 9:1) and then recrystallized from diisopropyl ether to obtain the titled compound (0.010 g, 
0.0301 mmol. 31%). 

Example 51 

5-(5,6-remethoxy-3-methvM ^-benzoquinon^^yllmethyl^Hnethoxybenzoic acid 

[0143] 5-{3,4,5,6-Tetramethoxy.2-methylbenzyl)-2-methoxybenzoic acid (0.257 g, 0.684 mmol) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.937 g. 1.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
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lation. The residue was recrystallized from ether to obtain the titled compound (0.237 g, 0.683 mmol, 99%). 
Example 52 

5 5-(5,6-Oimethoxy-3-methyM t 4-benzoquinorH2-yr)methy^2-isopropoxyben2o»c acid 

[0144] 5-(3,4 1 5,6-Tetramethoxy-2^ethylbenzyO-2-^opropoxybenzoic acid (0.472 g, 1 . 1 7 ? mmcrf) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.60 g^ 2.92 mmol) at room tem- 
perature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and then 
10 extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The residue was recrystallized from ether to obtain the titled compound (0.364 g, 0.972 mmol, 83%). 

Example 53 

15 5-(5,6-Pimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-phenoxybenzoic acid 

[0145] 5-(3 t 4,5,6-Tetramethoxy-2-methylbenzyl)-2-phenoxybenzoic acid (0.220 g, 0.502 mmol) was-dissolved in a 
mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.688 g. 1.26 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
20 then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.100 g, 0.245 mmol. 49%). 

Example 54 

25 5-(5,6-Dimethoxy-3-methyM ,44>ertzoquinon-2-yl)methyl-2^3^ethoxyphem)xy)benzcMC acid 

[0146] 5-(3,4 i 5,6-Tetramethoxy-2-methylbenzyt)-2-(3-methoxyphenoxy)benzo?c acid (0.1 94 g, 0.408 mmol) was dis- 
solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.638 g, 1.02 mmol) at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
30 and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was recrystallized from ether to obtain the titled compound (0.159 g, 0.365 mmol, 89%). 

Example 55 

35 5-(5,6-Dimethoxy-3-methyl-1 ,44>enzcK}uinon-2-yl)methyl-2H(3-pyridylmethyloxy)benzoic acid 

[0147] 5-(3,4,5,6-Tetramemoxy-2-methy!ben^ mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 0, 0.552 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
40 water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol- 1:2) and then 
recrystallized from ether to obtain the titled compound (0.071 g, 0.168 mmol. 76%). 

Example 56 

5-(5,6^imethoxy-3-methyH ,4-befizoqumor>-2-yl)methv1-2-(4-pyridy{methytoxy) benzoic acid 

[0148] 5-(3,4.5,6 -Tetrametrtoxy-2-methytbenz^ (0.425 g, 0.938 mmol) was dis- 

solved in a mixed solution of acetonitrile (18 ml) and water (6 ml) and after adding thereto CAN (1.29 g, 2.35 mmol) at 
so room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) and then re- 
crystallized from ether to obtain the titled compound (0.376 g, 0.868 mmol. 93%). 



55 
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Example 57 

N-[4-(5,6-Dimethoxy-3-methyM,4-benzoqui^ 

[0149] N^4-(3 A5.6-Tetramettoxy-2-meto^ (1 29 mg. 0.2485 mmol) was dis- 

solved in a mixed solution of acetonitrite (15 ml) and water (5 ml) and after adding thereto CAN (341 mg, 0.6222 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by flash column chromatography (hexane : ethyl acetate = 2:1) to obtain the 
titled compound (85 mg, 0.1 738 mmol, 70%). 

Example 58 

N-[4-(5 t 6-Dtmethoxy-3-methyM,44)en^ 

[0150] Morpholine (19 mg, 0.2183 mmol) and 1-ethyl-3-(3^imethylaminopropyl)carbodiimide hydrochloride (55 mg, 
0.2869 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-cfimethoxy-3-methyl-1 t 4rDenzoquinon- 
2-yl)methyl-2-ben2yk>xybenzoic acid (60 mg, 0.1421 mmol) and the resulting solution was stirred at room temperature 
for 16 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (55 mg. 0.1120 
mmol, 79%). 

Example 59 

N-(4-(5.6-Oimethoxy-3-methyl-1 t 4-be 

[0151] p-Methoxyanfflne (26 mg, 0.2113 mmol). triethylamine (29 mg, 0.2871 mmol) and 2-chloro-1,3-dimethyfimi- 
dazolinium chloride (48 mg, 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-dimethoxy- 
1,44>enzoquinon-2-yl)methyl-2-benzyloxybenzoic acid (60 mg. 0.1421 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1 :1 ) to obtain the titled compound (55 mg, 
0.1143 mmol. 73%). 

Example 60 

N-f6-(5,6-Dimethoxy-3-methyl-1.4-berg 

[0152] p-Methoxyaniline (13 mg, 0.1056 mmol). triethylamine (15 mg, 0.1485 mmoQ and 2-chioro-1 f 3-dimethytimi- 
dazolinium chloride (24 mg, 0.1420 mmol) were added to a methylene chloride solution (3 ml) of 6-(5.6-dimethoxy- 
1 .4-beraoquinon-2-yl)methyl-2-benzyloxybenzoic acid (29 mg, 0.0687 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (20 mg, 
0.0687 mmol, 55%). 

Example 61 

N^5-(5 t 6-Dimethoxy-3-methvM,4-bere 

[0153] Piperidine (0.025 g. 0.296 mmol) and 1-ethyl-3K3-dinrethyla^ hydrochloride (0.068 g, 

0.355 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy-3-rnethyl-1 ,4-benzoquinon-2-yl) 
methyt-2-benzyioxybertfoic acid (0.050 g, 0.118 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0511 
mmol. 43%). 
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Example 62 

N-[5-(5,6-Dimethoxy-3-methyM,4-befreo^ 

[0154] Oxalyf chloride (0.150 g, 1.18 mmo!) was added to a methylene chloride solution (5 ml) of 5-{5\6-dimethoxy- 
3-methyM ,4-oenzoquinon-2-yl)methy<-2-oerizytoxybenzoic acid (0.050 g. 0.118 mmol) and the resulting solution was 
stirred at room temperature for 1 hour. The reaction solution was concentrated and after adding a THF solution of 
morpholine (0.036 g, 0.4 14 mmol) to the obtained residue, the solution was stirred at room temperature for 30 minutes. 
The reaction solution was poured into ice water and then extracted with methylene chloride, The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g, 0.117 mmol, 99%). 

Example 63 

^5^5,6-Oimethoxy-3-memyM,4-benzc^ 

[0155] p-Methoxyanifine (0.038 g, 0.308 mmol), triethylamine (0.031 g, 0.308 mmof) and 2-chloro-1 ,-3-cfimethylimi- 
dazolinium chloride (0.052 g, 0.308 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 
3-methyl-1,4-benzoquinon*2-yl)methyt-24}enzy1oxybenzolc acid (0.065 g, 0.154 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1 :2) to obtain 
the titled compound (0,066 g. 0.1 25 mmol, 81%). 

Example 64 

N^3-(5,6-Dimethoxy-3-meroyM,4^ 

[0156] Piperidlne (0.038 g, 0.45 mmol) and 1-ethyl^(3-dimethylaminopropy0carbodiimide hydrochloride (0.129 g, 
0.68 mmol) were added to a methylene chloride solution (10 mi) of 3-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl) 
methyf-2-benzyioxybenzoic add (0.095 g, 0.23 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1 :1) to obtain the titled compound (0.060 g, 0.12 mmol; 
55%). 

Example 65 

N-(3-(5,6-Dimethoxy-3-methyM,4-benzoqu^^ 

[0157] Morpholine (0.033 g, 0.38 mmol) and 1^thyW3-(3-drrtethyfaminopropyl)(srbodiimide hydrochloride (0.109 g, 
0.57 mmol) were added to a methylene chloride solution (10 ml) of 3-(5,6-olmethoxy-3-methyl-1 ,4-benzoquinon-2-yl) 
methyl-2-benzyloxy benzoic acid (0.080 g, 0.19 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.057 g, 0.12 mmol, 
61%). 

Example 66 

N-[3-(5,6-Oimethoxy-3-methyM,4-pere 

[0158] p-Methoxyaniline (0.035 g, 0.28 mmol), triethylamine (0.029 g, 0.28 mmol) and 2-<aitoro-1,3-o1methyiimida- 
zofiniurn chloride (0.048 g. 0.28 mmol) were added to a methylene chloride solution (5 nil) of 3-(5,6-dimethoxy-3-methyl- 
1 r 4^nzoquinon-2-yl)methyi-2-benzy1oxybenzofc acid (0.060 g, 0,14 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation, the obtained 
residue was purified by preparative thtn-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled corn^ 
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pound (0.038 g, 0.072 mrnol, 51 %). 
Example 67 

N-f4^5,6-Dimethoxv-3-mefryt-1.4-te 

10159] p-Methoxyaniline (4.3 mg, 0.0349 mrnol). triethylamine (5.9 mg. 0.0584 mrnol) and 2-chloro-1 .3-dimethyfim- 
idazolinium chloride (9.9 mg. 0.0585 mrnol} were added to a methylene chloride solution (3 ml) of 4-(5,6-dimethoxy- 
1 ,44>eri2oo^irK)n>2-yl)methyl-2-acetoxybenzoic acid (11 mg, 0.0294 mrnol) and the resulting solution was stirred at 
room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:3) to obtain the titled compound (6 mg 
0.0125 mrnol, 43%). 

Example 68 

N- [5-( 5 f 6^imethoxy-3>methyl-1.4-ben2oquinon-2"y1)methyl-2-acetoxybenzoyll piperidine 

[0160] Piperidine (0.027 g, 0.321 mrnol) and 1^hyW-(3Hfimethylaminopfopyl)carbodnmide hydrochloride (0.062 g. 
0.321 mrnol) were added to a methylene chloride solution (5 ml) of 5^5.6-dimetrK5xy-3-melhyl-1.4-benzoquinon-2-yl) 
methyl-2-acetoxybertzcHc add (0.040 g, 0.107 mrnol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography <chloroform : methanol = 10:1) to obtain the titled compound (0.008 g. 0.0181 
mrnol. 17%). 

Example 69 

N-[5-(5,6-Dimettoxy-3-methyM^ 

[0161] Morpholine (0.034 g. 0.385 mrnol) and 1^thyl-3-(3-dimemylaminopropyl)carbodiimide hydrochloride (0.074 
g. 0.385 mrnol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyM ,4-benzoquinon- 

2- yQmethyl-2-acetoxybenzofc acid (0.048 g, 0.128 mrnol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.017 g. 0.0383 
mrnol, 30%). 

Example 70 

r^5-(5,6-Dimefooxv-3-methyl-1,^ 

[0162] p^dethoxyaniline (0.046 g. 0.374 mrnol). triethylamine (0.038 g, 0.374 mrnol) and 2-chloro-1,3-dimethylimi- 
dazolinium chloride (0.063 g. 0.374 mrnol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 

3- methyM Abenzc>quinon-2-yl)methyl-2-acetoxybenzoic acid (0.070 g, 0.187 mrnol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.043 g. 0.0897 mrnol, 48%). 

Example 71 

N-(3-(5 t 6-Dimethoxy-3-methyl>1 t 4-benzoquinon-2-yQmethyl-2-acetoxyberizoyn piperidine 

[0163] Piperidine (0.133 g. 1.56 mrnol) and 1^thyl-3-(3-dimemylaminoprc^yl)carbodiimide hydrochloride (0.448 g, 
2-34 mrnol) were added to a methylene chloride solution (30 ml) of 3-(5.6^imethoxy-3-methyl-1 f 4-benzoquinon-2-yI) 
methyt-2-acetoxybenzoic acid (0.293 g. 0.783 mrnol) and the resulting solution was stirred at room temperature for 1 2 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was- 
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washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.152 g, 0.345 
mmol. 44%). 

Example 72 

N-[3^5,6-Dimethoxy-3-methyM.44^ 

[0164] Morpholine (0.1 76 g, 2.02 mmol) and 1-emyt-3^3-dimethylaminopropyl)carbodiimide hydrochloride (0.581 g, 
3.03 mmol) were added to a methylene chloride solution (50 ml) of 3-(5,6-dimetfioxy-3-methyl-1,4-benzoquinon-2-yl) 
methyl-2-aceloxybenzoic add (0.380 g, 1.01 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g, 0.394 
mmol. 39%). 

Example 73 

N-[3-(5 t 6-Dimethoxy-3-methyM,4-benzoquinon-^^ 

[0165] p-Methoxyanaine (0.1 04 g. 0.845 mmol). triethylamine (0.085 g. 0.845 mmol) and 2-chloro-1 ,3-dimethyfimi- 
dazofinium chloride (0.143 g. 0.845 mmol) were added to a methylene chloride solution (20 ml) of 3-(5 ,6-dimethoxy- 
3-memyl-1.4^enzoquinon-2-yl)methyK-2-acetoxybenzoic acid (0.158 g, 0.422 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 30:1) and then 
recrystallized from isopropyl ether to obtain the titled compound (0.066 g. 0.138 mmol, 33%). 

Example 74 

N-{5-(5,6-Dimemoxy-3-metrryM,4-benzo^ 

[0166] N-[5-(5 t 6-Dimetrioxy-3-meth^ (0.040 g, 0.0906 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol f 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol, 69%)". 

Example 75 

N-[^(5.6-Dimethoxy-3^ethyl-1,44)en 

[0167] N-{5^5,6-Dimethc*y-3-me (0.045 g, 0.101 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.020 g, 0.0498 mmol, 49%). 

Example 76 

N-(5-(5 t 6-DimetrH3xy-3-memyM,44)erg 

[0168] N45-(5,6-Dimethoxy-3-methyl-1 ,44>enzoquinc^2^)memyl-2-acetoxybenzoyl]-4-"iethoxyaniline (0.073 g, 
0.152 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water arxF 



EP 1 314 712 A1 



then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = and then recrystalfized from ether to obtain the titled compound (0.043 
g. 0.0983 mmol. 65%). 

Example 77 

N-[3-(5,6-Dimethoxy-3-methyM ,4-benzoquinon-2-yf)methy»-2-hydroxybenzoyn piperidine 

[0169] N-[3-{5 t 6-Dimethoxy-3-meth^ (0.050 g, 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titled compound (0.017 g r 0.0426 mmol. 38%). 

Example 78 

N^3-(5 t 6-Dimethoxy-3-methyM,4-beiTZoqum^ 

[0170] N-{3-(5.643imethoxy-3-methyl-1,4-benzc>quin^ (0.050 g, 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titled compound (0.022 g, 0.0542 mmol. 48%). 

Example 79 

N-[3-(5,6-Dimethoxy-3^ethyM t 4^ 

[0171] N-3-{5 f 6-Dimethoxy-3-methyl-1,44)enzoquinorh2^ (0.040 g, 

0.0834 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
. chromatography (chloroform : methanol « 30:1) to obtain the titled compound (0.025 g, 0.0528 mmol, 69%). 

Example 80 

N45-(5,6-0imethoxy-3-mefoyl-1,4^e 

[0172] Piperidine (0.027 g, 0.318 mmol) and 1-ethyl-3^3-tfm ethyl am ir^ g, 
0.477 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl) 
methyl-2-methoxybenzoic acid (0.055 g, 0.159 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.01 75 g, 0.0423 mmol, 27%). 

Example 81 

N-f5-(5.6-Dimethoxy-3-mefoyM,4-benzoqd 

[0173] Morpholine (0.025 g, 0.289 mmol) and 1-ethyI-3^3-din^mylaminopropyl)carbodfimide hydrochloride (0.083 
g, 0.434 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon- 
2-yl)methyl-2-methoxybenzoic acid (0.050 g, 0.145 mmol) arid the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.033 g, 0.0794 mmol, 55%J^ 
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Example 82 

N-[5-(5 t 6-Dimethoxy-3-mefo 

[0174] p-Methoxyaniline (0.043 g, 0.347 mmol), triethylamine (0.035 g r 0.347 mmol) and 2-chloro-1 . 3-dimethyCmi- 
dazolinium chloride (0.059 g, 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 
3^ethyi-1Abenzc<^uinon-2-yl)methyl-2-methoxybenzoic add (0.060 g. 0.173 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) to obtain the titled com- 
pound (0.044 g. 0.0975 mmol, 56%), 

Example 83 

N-[5-(5,6-Dimemoxy-3-methyl-1 t 4-b^ 

[0175] Piperidine (0.030 g, 0.353 mmol) and lHethyl-3-(3-dimethylaminopropyi)carbodumide hydrochloride (0.101 g, 
0.529 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl) 
methyl-2HSopropoxybenzoic acid (0.066 g, 0.176 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g, 0.068 
mmol, 39%). 

Example 84 

N-[5-(5.6-Pimethoxy-3-methyM,4-benzo^ 

[0176] Morpholine (0.030 g, 0.348 mmol) and 1-ethyl-3-(3-dimemylaminopropyl)carbodiimide hydrochloride (0.100 
g. 0.521 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy-3-methyM ,4-benzoquinon- 

2- yf)methyl-2-isopropoxybenzoic acid (0.065 g, 0.174 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.026 g, 0,0586 
mmol, 34%). 

Example 85 

N-[5-(5,6-Dimethoxy-3^e 

[0177] p-Methoxyaniline (6.077 g, 0.626 mmol). triethylamine (0.063 g. 0.626 mmol) and 2-chk>ro-1 ,3-dimethyfimi- 
dazoHnium chloride (0.106 g. 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5-{5,6-dimethoxy- 

3- methyV- 1 ,4-benzoquinon-2-yl)methyl-2-isopropoxybenzoic acid (0.117 g, 0.313 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.095 g. 0.198 mmol, 63%). 

Example 86 

N-[5-(5,6-DinretrK3xy-3-methyl^ 

[0178] Piperidine (0.054 g, 0.634 mmol) and 1^myl-3-(3-dimemylaminopropyl)carbodiimide hydrochloride (0.182 g, 
0.950 mmol) were added to a methylene chloride solution (1 0 ml) of 5-<5 t 6-dimethoxy-3-methyH ,4-benzoquinon-2-yt) 
methyl-2-phenoxybenzoic add (0.129 g. 0.317 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-feyer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060 g. 0.f2r 
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, mmol, 40%). 
Example 87 

N- f5-(5.6-Pimethoxy-3-rnethyl-1 ,4-benzoquif>on-2-vi)methyl-2-phenoxybenzoynmorpho}ine 

[0179] Morpholine (0.030 g, 0.343 mmol) and 1^thyl-3^3^imethylaminopropyl)carbodiimide hydrochloride (0.099 
g, 0.515 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6^imetrioxy-3^ethyl-1 t 4-benzc<?uinon- 

2- yl)methyl-2-phenoxybenzoic acid (0.070 g. 0.172 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.040 g, 0.0839 
mmol, 49%). 

Example 88 

N-f5-(5 t 6-Dimemoxy-3-methyl-1,4-ben 

[0180] p-Methoxyaniline (0.045 g, 0.368 mmol), triethylamine (0.037 g, 0.368 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.062 g. 0.368 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 

3- methyl-1,4-benzoquinon-2-y0methyl-2-phenoxybenzoic acid (0.075 g, 0.184 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain 
the titled compound (0.040 g. 0.0780 mmol, 42%). 

Example 89 

N-f5-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinorv2-yl)methy[-2^3^ethoxyphenoxy) benzonyl|piperidine 

[0181] Piperidine (0.096 g, 1.128 mmol) and 1^thylO-(3-dimemylaminopropyl)carbodumide hydrochloride (0.324 g, 
1.692 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy-3-methyH,4-benzoquinon-2-yl) 
methyl-2-(3-methoxyphenoxy)benzoic acid (0.247 g, 0.564 mmol) and the resulting solution was stirred at room tem- 
perature for 1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation: The obtained residue was 
purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.165 
g, 0.327 mmol, 58%). 

Example 90 

N-(5-(5,6-Dhnethoxy-3-mefoyM^ 

[0182J Morpholine (0.106 g, 1.225 mmol) and 1-ethyl-3^3-dimethylaminopropyl)carbodrimide hydrochloride (0.352 
g. 1.838 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-o1methoxy-3-methyt-1,4-benzoquinon- 

2- yl)memyl-2-(3-methoxyphenoxy)benzoic acid (0.250 g. 0.613 mmol) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 
was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound 
(0.173 g. 0.341 mmol, 51%). 

Example 91 

N-f5-(5,frDimethoxy^ 

[0183] p-Methoxyaniline (0.056 g. 0.457 mmol). triethylamine (0.046 g. 0.457 mrnot) and 2-ch»oro-1.3-dimethynmj- 
dazolinium chloride (0.077 g, 0.457 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-dimethoxy- 

3- methyl-1 ,4-benzoquinon-2-yl)rnethyl-2-(3-methoxyphenoxy)benzotc add (0.100 g, 0.228 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracfei 
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with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 2:3) to obtain 
the titled compound (0.058 g, 0.107 mmol, 47%). 

5 Example 92 

N^5^5,6-Oimerooxy-3-meth^ 

[01 84] N-[5-(3,4.5.6-Tetrametr»xy-2wra^ (0.380 g. 0.731 mmol) 

10 was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (1:00 g. 1.83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.222 g. 0.453 mmol, 62%). 

15 

Example 93 

N-(5-(5,6-Dimethoxy-3-methyM,4-be 

20 [0185] hH5^3.4,5,6-Teframethoxy-2-meth^ (0.263 g, 0.506 

mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.693 
g, 1.26 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 

25 9:1) to obtain the titled compound (0.153 g. 0.311 mmol, 61%). 

Example 94 

N^5^5,6-DrmetTH3xy-3^ethyl-1,4^ 

30 

[0186] p-MethoxyanHine (0.078 g, 0.639 mmol). triethytamine (0.066 g. 0.639 mmol) and 2-chloro-1 ,3-dimethytimi- 
dazofinium chloride (0.108 g, 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyi-i,44)enzQOAiinon^^ acid (0.135 g, 0.318 mmol) and the resulting so- 

lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
as with methylene chloride. The extract was washed with water and then dried , and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystalGzed from ether to obtain the titled compound (0.040 g, 0.0756 mmol, 24%). 

Example 95 

40 - 
N^5-(5,6-DimetrK)xy-3-memyM.4-ben 

[0187] N-[5^3,4.5,6-Tetramemoxy-2-me (0-550 g, 1.06 mmof) 

was dissolved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (1.45 g, 2.64 
45 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.320 g, 0.652 mmol, 62%). 

50 Example 96 

N^5-(5.6-Dimemoxy-3-methyM^^ 

[0188] N-[5^3,4,5,6-Tetramethoxy^ (0-460 g. 0.885 

55 mmol) was dissolved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (1.21 g, 
2.21 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol^ 
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9:1) to obtain the titled compound (0.270 g. 0.548 mmol. 62%). 
Exampte 97 

N45H5 t 6-Oimethoxy-3-mefoyM.4^ 

[0189] p-Methoxyaniline (0.078 g, 0.639 mmol). triethylamine (0.066 g, 0.639 mmol) and 2-chloro-1,3-dimethytimi- 
dazolinium chloride (0.108 g, 0.639 mmol) were added to a methylene chloride solution (10 ml) of 5-(5.6-dimethoxy-. 
3-methyM ,4-benzoo^inori-2-yl)methyl-2-(4-pyridylmethyloxy)benzoic acid (0.135 g. 0.31 8 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystallized from ether to obtain the titled compound (0.054 g. 0.102 mmol, 32%). 

Example 98 

N-f5-(5.6-Dtmethoxv-3-methyM^ 

[0190] N-[5-(3 f 4,5.6-Tetrametrioxy-2-methyJben^ (0.050 g, 0.099 mmol) was 

dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g, 0:247 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.025 g, 0.0525 mmol. 53%). 

Example 99 

N-F5-(5,6-Pimethoxy-3-methyM.^ 

[0191] N- 5K3.4.5,6-Tetramethoxy-2-methylberi2yl )-2-(3-pyridyloxy)benzoyl] morphofine (0.022 g. 0.0435 mmol) 
was dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.060 g. 0:109 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.012 g, 0.0251 mmol. 58%). * 

Example 100 

N^5.(5 t 6-Dimethoxy-3-mefoyl-M 

[0192] N-[5-(3 i 4 t 5.6-Tetramethoxy-2-memylbenzyl)-2-(4-pv^ (0.021 g. 0.041 5 mmol) was 

dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g, 0.104 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol ^ 
9:1) to obtain the titled compound (0.013 g, 0.580 mmol, 66%). 

Example 101 

N-f5-(5,6-Pimethoxy^3-methyH,^ 

[0193J N-[5-(3,4,5,6-Tetramethoxy-2^^ (0042 g, 0.0827 mmol) was 

dissolved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.11 3 g. 0.207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate : 
methanol = 3:6:1) to obtain the titled compound (0.025 g. 0.0523 mmol, 63%). 
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Example 102 

N45-(5.6-Dimemoxy-3-memyl-1,4-bere 

5 [0194] N-[5-(3.4,5,6-Tetramethoxy-:^ (0.260 g, 

0.520 mmoi) was dissolved in a mixed solution of acetonitrile (12 mi) and water (4 ml) and after adding thereto CAN 
(0.713 g. 1 .30 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 

10 ethyl acetate = 1:3) to obtain the titled compound (0.180 g, 0.382 mmol, 73%). 

Example 103 

15 

[0195] N^5-<3,4,5,6-Tetramethoxy-2-meto f 0 - 240 9. 

0.478 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.655 g. 1 .20 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
20 was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titled compound (0.180 g, 0.381 mmol, 80%). 

Example 104 

25 N45-(5 t 6^imethoxy-3-mem^ 

[0196] N-[5-(3,4,5,6-Tetramethoxy-2^ethyfo^ (0.292 g, 

0.538 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.737 g, 1 .34 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
30 was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.175 g. 0.341 mmol, 63%). 

Example 105 

35 

N45^5.643imewoxv-3-me^ 

[0197] N-[5K3.4,5.6-Tetramemoxy-2-rr^ f 0 - 290 9. 

0.533 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
40 (0.731 g. 1 .33 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and men extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.170 g. 0.330 mmol, 62%). 

45 Example 106 

N45-(5,6-0imethoxv-3-mefr^ 

[0198] 3.4.5-Trimethoxyaniline (0.216 g, 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-chtoro-1. 3-dtmethyl- 
so imidazolinhjm chloride (0.199 g, 1 18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-memyl-1,4-benzoquinon-2-^ acid (0.200 g, 0.535 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
55 the titled compound (0.109 g, 0.202 mmol, 38%). 
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Example 107 

N^5-(5,6-Dimethoxy-3-methyl-1,4-b^ 

[0199] 3,4-Dimethoxyaniline (0.246 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1,3-dimethyl- 
imidazolinium chloride (0.27 1 g, 1 .604 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-niethyl-1,4^en2oquirK>n-2-yl)methyl-2-acetoxyben2oic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.110 g, 0.216 mmol. 40%). 

Example 108 

N45-(5,6^imetooxY-3-methyM.4-bere 

[0200] 4-Acetylanfline (0.159 g. 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-chioro-1,3-dimethylimidazo- 
linium chloride (0.199 g, 1 .18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyl- 
1 ,4-benzoquinon-2-yl)methyl-2-acetoxyberi2oic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanols 1:2) to obtain the titled com- 
pound (0.160 g. 0.326 mmol, 61%). 

Example 109 

N-[5-(5,6-Dimethoxy-3-methyM.4-berizcK^ 

[0201] 4-Chloroanfline (0.150 g. 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-chloro-1.3-dimethylimidazo- 
finium chloride (0.1 99 g, 1.18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dtmethoxy-^methyl- 
1,4-ben2oquinon-2-yl)methyl-2-acetoxyben2oic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried* and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
pound (0.115 g. 0.238 mmol. 44%). 

Example 110 

N-[5-(5.6-Dimethoxy-3-methyM,4-benzoq^^ 

[0202] 4-MorphoHnoaniline (0.286 g, 1.60 mmol), triethylamine (0.162 g, 1.60 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-o1methoxy- 
3-methyl-1,4-ben2oquirK)n-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) and then 
recrystaUized from ether to obtain the titled compound (0.077 g, 0.144 mmol, 27%). 

Example 111 

^5-(5 y 6-Dimethoxy-3-methyM,4-benzoquiro 

[0203] 4-Cyanoaniline (0.189 g, 1 .60 mmol), triethylamine (0.162 g, 1.60 mmol) and 2-chloro-1,3-dimemytimidazo~ 
linium chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled cpm^ 
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pound (0.141 g t 0.297 mmol, 56%). 
Example 112 

N-f5-(5,6-OirTretrroxy-3-mefo^ 

[0204] 4-Trifluoromethytartiiine (0.258 g. 1.60 mmol). triethylamine (0.162 g, 1.60 mmol) and 2-chloro-1,3-dimethy1- 
imidazolinium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-<5.6-dimethoxy- 
3-methyf-1.4-benzoquinorH2-yi)methy1-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1 tZ) to obtain 
the titled compound (0.123 g. 0.238 mmol, 44%). . 

Example 113 

N-f5-(5,6-Dimethoxy-3-methyt-1,4-^ 

[0205] 3,5-Bistriflu6romethy!aniline (0.368 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethylimidazdinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (20 ml) of 
5-(5,6-dimethoxy-3^ethyt-1,4-benzoquinon^ acid (0.200 g. 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
1:2) and then recrystallized from ether to obtain the titled compound (0.196 g f 0.335 mmol, 63%). 

Example 114 

N-[5-(5,6^imemoxy-3-methyM,4-^ 

[0206] N-[5-<5.6-Dimethoxy-3-methyM 1 4-te 

(0.100 g, 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.101 mmol, 55%). 

Example 115 

N-f5-(5,6-Dimethoxy-3-rnethy^ 

[0207] N-{5K5,6-Dimethoxy-3-methyt-1 .4-benzoquinon-2-yi)mem^ (0.1 00 

g. 0.196 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.032 
g, 0.0685 mmol. 35%). 

Example 116 

N45-(5,6-Pimethoxy-3-methyH,4^ 

[0208] N-{5-(5,6-Dimethoxy-3-methyV1 ,4-beraoqdnon-2-y1)meth^^ (0.100 g, 

0.204 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water*al*r 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyf acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.060 
g, 0.133 mmol, 65%). 

Example 117 

N-f5-(5,6-Pimemoxy-3HrnemyM.4^ 

[0209] N-[5-(5,6-OimetrK)xy-3-metriyM ,4^nzoquinon-2-yl)methy^2-a^ (0.072 g, 

0.149 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (6.046 
g. 0.104 mmol. 70%). 

Example 118 

N-f5-(5,6-Dimethoxy-3-methyl-1.4-ben 

[021 0] N^5-(5,6-Dirnethoxy-3-methyl-1 ,4-benzoquinon-2-yl)memyl-2-acetoxyberizoylH- m <>TOhotinoaniline (0.060 
g f 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distaiation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.037 
g, 0.0752 mmol, 68%). 

Example 119 

N45-(5,6-Dimemoxy-3^emyl-1,4-^ 

[021 1] ^5-(5.6-Dimethoxy-3-methyM ,4-benzoquirK>n-2-yl)m^ (0.100 g, 

0.211 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-jayer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.063 
g, 0.146 mmol, 69%). 

Example 120 

^5^5.6-Pimethoxy-3-mefryM,4-beri 

[021 2] N-[5^5.6-Dimetrioxy-3-methyM ,4-benzoquinon-2-yl)memyl-2-aceto^ 

(0.087 g. 0.168 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate, The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.056 g, 0.118 mmol. 70%). 

Example 121 

N-f5-(5,6-Dimethoxy-3-methyM.4~benzoquinon-2-yl)m^ 



[021 3] N-(5-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyL2-aceto 

(0.130 g, 0.222 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro^ 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g, 0.0921 mmol. 41%). 

Example 122 

N45^5,6-Oimethoxy-3-meth 

[0214] (S)-Phenethylamine (0.130 g, 1.07 mmol). dimethylaminopyridine (0.013 g. 0.107 mrndl) and 1-ethylr 
3-(3-dimethytaminopropyl)carbodiimide hydrochloride (0.308 g. 1.60 mmol) were added to a methylene chloride solu- 
tion (30 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-acetoxybenzotc acid (0.200 g. 0.535 mmol) 
and the resulting solution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.135 g. 0.283 mmol, 53%). 

Example 123 

N45-(5,6-Pimemoxy-3-methyM,4^en 

10215] (R)-Phenethylamine (0.162 g. 1.337 mmol), dimethytaminopyridine (0.016 g, 0.134 mmol) and 1-ethyl- 
3-(3-dimethytaminopropy0carbodiimide hydrochloride (0.384 g, 2.005 mmol) were added to a methylene chloride so- 
lution (30 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.250 g; 0.668 mmol) 
and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.167 g. 0.350 mmol, 52%). 

Example 124 

N-f5-(5,6-Drmethoxy-3-methvt-1 ,4-benzoquinon-2-vt)methyl-2-phenoxybenzoyQ-1 .2,3.44etrahydroquinoHne 

[0216] 1^,3,4-Tetrahydroquinoline (0.049 g, 0.367 mmol) and 1-emyl-3-(3-dimemylaminopropyl)carbodnmide hy- 
drochloride (0.105 g. 0.550 mmol) were added to a methylene chloride solution (10 ml) of 5-<5,6-drmethoxy-3-methyl- 
1,4-benzoquinon-2-yl)methyl-2-phenoxybenzoic acid (0.075 g, 0.183 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain the titled com- 
pound (0.050 g, 0.0955 mmol, 52%). 

Example 125 

N-f5-(5,6-Dimefroxy-3-meroyM.^ 

[0217] 2-Methytpiperidine (0.039 g, 0.391 mmol) and 1-ethyt-3-(3*fimemylamiropro hydrochloride 
(0.112 g, 0.587 mmol) were added to a methylene chloride solution (5 ml) of 5-{5 f MimetrK)xy-3-methyl-1 ,4-benzoqui- 
non-2-yl)methy»-2-phenoxy benzoic acid (0.080 g, 0.196 mmol) and the resulting solution was stirred at room temper- 
ature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compound (0.045 
g, 0.0919 mmol, 47%). 
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Example 126 

N-[5-(5,6-Dimethoxy-3-methyl-1,4-benzoquin^ 
1 ,2.3.4-tetrahydroquinoline 

[0218] 1.2.3,4-Tetrahydroquinofine (0.126 g. 0,946 mmol) and 1^myl-3^3^lmethylaminopropy1)carbodi!mide hy- 
drochloride (0.272 g, 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyl- 
1 ,4-ber^oquincwv2-yl)methyl-2-(3-pyridylmethyloxy)benzoic acid (0.200 g, 0.473 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain 
the titled compound (0.100 g, 0.186 mmol. 39%). 

Example 127 

N-{5-(5.6-Dimethoxy-3-rnethyl-1 4-berizoquinorH2-yl)methyl-2^3-pyridylm 

[0219] 4-Methylpiperidine (0.094 g, 0.946 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
(0.272 g. 1 .42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl-1 .4-benzoqui- 
non-2-yl)methyl-2-(3-pyridylmethy«oxy)benzoic acid (0.200 g, 0.473 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g, 0.198 mmol. 42%). 

Example 128 

N-f5^5,6-Dimewoxy-3-methyl-1,4-^ 

[0220] 3.4.5-Trimethoxyaniline (0.260 g. 1.42 mmol). triethylamine (0.144 g, 1.42 mmol) and 2-cWoro-1,3-dimethyl- 
imidazolinium chloride (0.240 g. 1 .42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyM .4-benzoquinon-2-yl)memyl-2-(3-pyridylmethyloxy)benzoic acid (0.200 g. 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.050 g. 0.085 mmol. 18%). 

Example 129 

N-{5-{5,6-DimetrK)xy-3-methyM,4-^ 

[0221] 4-Acetylanifine (0.1 28 g. 0.946 mmol). triethylamine (0.096 g. 0.946 mmol) and 2-chloro-1 ,3-dimethyTttnida- 
zolinium chloride (0.160 g. 0.946 mmol) were added to a methylene chloride solution (20 ml) of ^5,6-dimethoxy- 
3-methyM .4-berizcxiuinon-2-yr)methy^2-^^ acid (0.200 g, 0.473 mmol) and the resulting so- 

lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the fitted compound (0.080 g t 0;148 mmol. 31%). 

Example 130 

Methyl 5-(5,6^methoxy-3-methvM : 4 : benzc<|ujnon = ^ 

[0222] Methyl 5-{3,4.5,6-tetramethoxy-2-mefo^ (1.25 g. 2.56 

mmol) was dissolved in a mixed solution of acetonitrite (30 ml) and water (10 ml) and after adding thereto CAN (3.50 
g, 6.39 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyt 
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acetate = 2:1 ) to obtain the titled compound (0.800 g. 1 .74 mmol, 68%). 
Example 131 

r^6-Chloropyridin-3-yl)-4-(5.6^imet^ 

[0223] 2-Chloro-1 ,3-dimethylimidazonnium chloride (61 mg, 0.361 mmol), 5-amino-2-chforopyridine (46 mg, 0.361 
mmol) and triethylamine (36 mg, 0.361 mmol) were added to a methylene chloride solution (3 ml) of 4-(5,6-dimethoxy- 
3-methyt-1.4-benzoquinon-2-yl)methyl-2'acetoxybenzoic acid (45 mg, 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred ail the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg, 0.021 mmol, 17%). 

Example 132 

N^Chtoropyridirt-3>yl)'4-(5,6^imethoxy-3-methyl-1 ,4-benzoquinon-2-yl) methyl-2-acetoxybenzamide 

[0224] 2-ChIoro-1,3-d»methylimidazolinium chloride (89 mg, 0.524 mmol), 3-amino-2-chloropyridine (51 mg, 0.390 
mmol) and triethylamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (10 ml) of 4-<5.6«dimethoxy- 
3-methyH,4-ben2oquinon-2-yl)methyl-2-acetoxyben20ic acid (98 mg, 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water arid dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg, 0.060 mmol. 23%). 

Example 133 

M2-Chloropyridin-3-ylM^5,6-dimethox^ 

[0225] An aqueous saturated sodium hydrogencarbonate solution (1 ml) was added to a methanol solution (2 ml) of 
hK2-chloropyridirH3-yl)-^ ,44>enzoquinon-2-y0methyt-2-acetoxybenzamide (20 mg, 

0.0412 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystailized from 
an ethyl acetate-diisopropyl ether mixed solvent to obtain the titled compound (18 mg, 0.0406 mmol. 99%). 

Example 134 

M6^etTK)xypyridin-3-yl)^5.6^m 

[0226] 2-Chloro-1 ,3-dimethylimida2olinium chloride (93 mg. 0.555 mmol). 5-amino-2-methoxypyridine (55 mg. 0.440 
mmol) and triethylamine (44 mg, 0 440 mmol) were added to a methylene chloride solution (5 ml) of 4-{5,6-dimethoxy- 
3^etrryl-1 f 4-ber«c^uinon-2-yl)methyi-2-a<^toxybenzc«c acid (137 mg, 0.366 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (31 mg, 0.065 mmol. 18%). 

Example 135 . 

N^6-MethoxypvTtdio-3-ylM-(5,6^im^ 

[0227] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (8 ml) of 
N-(6-memoxypyridin-3-yl)-5Hfo ,44)en2oqdnon-2-yl)metfiyl-2^cetoxybenzamide (48 mg, 

0.100 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystailized from 
an ethyl acetate-diisopropyl ether mixed solvent to obtain the titled compound (29 mg, 0.066 mmol, 66%). 
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Example 136 

N-[4-(5,6-Dimethoxy-3-methyM .4^ 

[0228] 2-ChJoro-1 ,3-dimethylimidazolinium chloride (130 mg. 0.77 mmo!), 4^trifluoromemyfsulfonyl)aniline (173 mg, 
0.77 mmoJ) and triethytamine (78 mg, 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4-[(5,6-dimeth- 
oxy-3-methyi-1 ,4-benzoqtrinon-2-yl)methyi)-2-acetoxybenzoic acid (240 mg, 0.64 mmol) in a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(methylene chloride : methanol = 60:1) to obtain the titled compound (146 mg, 0.251 mmol, 39%). 

Example 137 

N-[4^5,6-Dimethoxy-3^emyM,4-benzoqutnon-2-^ (tiifluoromethylsulfonyl)anitine 

[0229] An aqueous saturated sodium hydrogencarbonate solution (7 ml) was added to a methanol solution (15 ml) 
of N-[4-{5,6-dimemoxy-3-methy1-1,4-benzoqirinon^ 

(114 mg, 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl 
acetate, then washed with water and dried, and the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (35 mg, 0.065 mmol, 
33%). 

Example 138 

N-(Pyridin-3-yl)-4-(5, 6-<fimethoxy>3-methyl"1.4-benzoquinon-2-yl)methyl'2-acetoxybenzamide 

[0230] 2-Chloro-1 ,3-dimethylimidazolinium chloride (39 mg, 0.23 mmol), 3-aminopyridine (21 mg, 0.23 mmol) and 
triethytamine (23 mg, 0.23 mmol) were added to a methylene chloride solution (5 ml) of 4-(5 t 6-dimethoxy-3-methyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxyben2oic acid (57 mg, 0.152 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(benzene : acetone = 3:1) to obtain the titled compound (12 mg, 0.027 mmol, 18%). 

Example 139 

N^Pyridrn-3-yl)-4-(5,6-d1methoxy-3-methyl-1 ,4-benzoquinon-2-yl) methyl-2-hydroxybenzamide 

[0231] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (10 ml) 
of N^pyridirvS-yfH^S.S-^rne^xy^-methyl- 1 ,4-benzoquinor>-2-yl)methy^2-acetoxybenzamide (55 mg, 0.122 mmol) 
and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, then washed 
with water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone = 3:1) to obtain the titled compound (28 mg, 0.0686 mmol, 56%). 

Example 140 

N^Pyridin-4-yt>4-{5 1 6-dimethoxy-3-methyl- 1 ,4-benzoquinori-2-yl)methyl-2-hydroxybenzamide 

[0232] 2-Chloro-1 ,3-dimethylimidazolinium chloride (43 mg, 0.257 mmol), 4-aminopyridine (24 mg, 0.257 mmol) and 
triethytamine (26 mg, 0.257 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy-3-methyl- 
1 ,4-oenzoquinon-2-yl)methyl-2-acetoxybenzoic acid (64 mg, 0.171 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. Subsequently, an aqueous saturated sodium hydrogencarbonate 
solution (10. ml) was added to a methanol solution (4 ml) of the obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyl acetate, then washed with water and dried* and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (methylene chloride : meth- 
anol = 30:1) to obtain the titled compound (5 mg, 0.012 mmol, 7.2%). 
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Example 141 

N45-(5.6-Oimethoxv-3-methyH,4-benz^ 

5 {0233} 4-Ruoroaniline (0.1 78 g, 1 .604 mmd). triethylamine (0.1 62 g. 1 .604 mmoO and 2-ch!oro-1 ,3-dimethyfimida- 
zolinium chloride (0.271 g, 1.604 rnmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3wnethyl-1,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mrnol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 

10 The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.125 g, 0.268 mrnol, 50%). 

Example 142 

is N-f5-(5.6-Dimethoxy-3-methyM.44>en^ 

[02341 N-[5-(5,6-dimethoxy-3-methyM.4-ben - (0.068 g, 

0.145 mrnol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
20 reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.030 
g, 0.0705 mrnol, 48%). 

25 Example 143 

N-f5-(5,6-Dimethoxy-3-methyrM,4^er^ 

[0235] 3-Nitroaniline (0.222 g, 1.604 mrnol). triethylamine (0.162 g, 1.604 mrnol) and 2-chloro-1,3-dimethylimidazo- 
30 linium chloride (0.271 g, 1 .604 mrnol) were added to a methylene chloride solution (50 ml) of 5-(5,6Kiimethoxy-3-rnethyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g. 0.535 mrnol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then recrystallized 
35 from ether to obtain the titled compound (0.149 g, 0.301 mrnol, 56%). 

Example 144 

N-(5-(5,6-Pimethoxy-3-methyM,^^ 

40 

[02361 N^5.6-Dimethoxy-3-meth^ (° 070 9- 0 142 

mrnol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
45 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.060 g, 0.133 mrnol, 94%). 

Example 145 

so N-f5^5.6M3imemoxy-3-meth^ 

[0237J 2-Trifluoromethylanaine (0.483 g. 3.000 mrnol). triethylamine (0.304 g, 3.000 mrnol) and 2-chIoro-1 .3-dimeth- 
ylimidazdlinhjm chloride (0.507 g, 3.000 mrnol) were added to a methylene chloride solution (1 00 ml) of 5^5,6-dimeth- 
oxy-3-methyM,4-benzoquinor^^^ acid (0.374 g f 1000 mrnol) and the resulting solution 

55 was stirred at room temperature for 1 2 hours. The reaction solution was poured into fee water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.259 g, 0.500 mrnol, 50%). 



EP 1314 712 A1 

Example 146 

N^5^5,6-Dimethoxy-3-methyM,4-benzoq^ 

[0238] N-[5-(5»6-Dimethoxy-3Hnethyl- 1 t 4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-2-tt^ 
(0.100 g, 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain the titled compound 
(0.090 g. 0.189 mmol, 98%). 

Example 147 

Ethyl N^5-(5 t 6^imethoxy-3^ethyl-1 > 4-benzoquinon-2-yl)methyl-2>acetoxybenzoyl1-4>aminobenzoate 

[0239] Ethyl 4-aminobenzoate (-0.265 g. 1.604 mmoi), triethyiamine (0.162 g, 1.604 mmol) and 2-cWorp-1 ,3-dimeth- 
ylimidazolinium chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3nriemyl-1.44)enzcK?uirK)n-2-yl)methyl-2-a(«toxybenzcric acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystalfized from ether to obtain the titled compound (0.165 g, 0.316 mmol, 59%). 

Example 148 

Ethyl hH5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyn-4-aminobenzoate 

[0240] Ethyl N-[5-(5,6-dimethoxy-3-methyl- 1 ,4-berizoqmnon-2-yl)methyl-2-acetoxybenzoyl]-4-aminobenzoate 
(0.060 g, 0.11 5 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystafiized from ether to obtain the titled compound 
(0.040 g. 0.0834 mmol. 73%). 

Example 149 

N-(5-(5 f 6-Dimethoxy-3-methyM,4-bere 

[0241] 4-Cyanomethylanifine (0.212 g, 1.604 mmol), triethyiamine (0.162 g, 1 .604 mmol) and 2-chIoro-1 ,3-dimeth- 
yiimidazolintum chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1,4-benzoquinon-2-yl)methyf-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured mtp ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystalfized from a mixed solvent of ether and hexane (3:1 ) to obtain the titled compound (0.11 0 g, 0.225 mmol, 42%). 

Example 150 

N-{5(5 t 6-Dimethoxy-3-methyl- 1 ,4-bertzc>quinon-2-yl)methyl-2-hydroxybenzo 

[0242] N-[5-(5,6-Dimethoxy-3-methyf-1 ,4-bertzoquinon-2-yt)nrethy^2-acetoxyte^ (0.060 
g. 0.123 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
Donate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10: 1 ) and then recrystaUized from ether to obtain the titled compound (0.<H(L 
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9,0.0897 010101.73%). 
Example 151 

5 N-r5^5,6-Dimethoxv-3-methvl- 1 ,44>enzocnjirK>rv2-yt)methy^ 

I0243J 3-Trifluoromethylaniline (0:483 g, 3.000 mmol), triethylamine (0.304 g. 3.000 mmoJ) and 2-chloro-1.3-dimeth- 
ytimidazolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,frKlimetrt- 
oxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.374 g. 1.000 mmol) and the resulting solution 
10 was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.235 g, 0.454 mmol. 45%). 

is Example 152 

N-f5-(5,6-Dimemoxy-3-methyM.4-benzoqum^ - 

[0244] N-[5-(5 f 6-Dimemoxy-3HmethyM,4-ber^ 

20 (0.100 g. 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain the titled compound 

25 (0.088 g. 0.1 85 mmol. 96%). 

Example 153 

N-f5^5.6-Dimethoxy-3-mefoyl-1.4-ber^ 

30 

[0245] 2-Nitroaniline (0.222 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1 t 3-dimethy0mtdazo- 
lintum chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5/6-dimethoxy-3-methyl- 
1.44>enzoquirion-2-yt)metr^-2-acetoxyben2oic acid (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
35 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystalfized 
from ether to obtain the titled compound (0.140 g, 0.283 mmot, 53%). 

Example 154 

40 

NH5-(5.6-Pimethoxy-3-memyM,^^ 

[0246] N-(5-(5.6-Dimethoxy-3-methyl-1 ,44>enzdquinon-2-yi)methyl-2-a^^ (0.070 g, 0.142 

mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.063 g. 0.139 mmol. 98%). 

50 Example 155 

N-(Pvridin-2-yl)-5-{5.6Kfim^ 

[0247] 2.Aminopyridine (0.282 g. 3.000 mmol). triethylamine (0.304 g. 3.000 mmol) and 2-chloro-1 ,3-dimethynmida- 
55 zolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5^(5,6-dimethoxy- 
3^ethyl-1,4-Denzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.374 g, 1.000 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted wfth^ 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation - 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g f 0.311 mmol, 31%). 

Example 1 56 

5 

N-(FVridirw2-yl)-5-(5.6-dimethoxy-3-roefo^^ 

[0248] N-(Pyridin-2-yl)-5-(5,6-dtmethoxy-3-methyl-1 .4-benzoquinon-2-yi)methyl-2-acetoxybenzamide (0.050 g. 
0.111 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
10 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain 
the titled compound (0.023 g, 0.0564 mmol, 51 %). 

is Example 157 

N-(Pyridin-4-yt)-5-(5,6-dime^ 

[0249] 4-Aminopyridine (0.282 g, 3.000 mmol), triethylamine (0.304 g, 3.000 mmol) and 2-chloro-1 ,3-dimethylimida- 
20 zolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3^emyl-1.44>enzoquinon-2-yl)methyl-2-acetoxybenzpic acid (0.374 g. 1.000 mmol) and the resulting solution was 
stirred at room temperature foe 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
25 recrystallized from ether to obtain the titled compound (0.050 g. 0.123 mmol, 12%). 

Example 1 58 

N-(Pyridirv3-yt)-5^5,6-dimethoxy-3-^^ 

30 

[0250] 3-Aminopyridine (0.151 g, 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chlon>1 ,3-dimethylimida- 
zofiruum chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-memyl-1,44)eruoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiPation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.065 g, 0.159 mmol, 30%). 

Example 159 

40 

N-Cydopropyl-5-(5,&<fimethoxy-3-methy1-1 ,4-benzoquino»2-yl) methyl-2-acetoxybenzamide 

[0251] Cyclopropylamine (0.0916 g. 1 .604 mmol). triethylamine (0.162 g, 1 .604 mmol) and 2-chloro-1 ,3-dimethyttm- 
idazofinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution' (50 ml) of 5-{5.6-dimethoxy- 
45 3-methy1-1,4-benzoquinon-2-y0methyi-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dstfllatton. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.089 g, 0.21 5 mmol, 40%). 

50 

Example 160 

N-Cyctopropyl-5^5.6-dimethoxy-3-nrethyM^ 

55 [0252] N-Cyclopropyl-5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.050 g, 
0.121 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water ancL 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyi acetate = 1:1) and then recrystallized from ether to obtain the titled compound (0.023 
g, 0.0673 mmol, 56%). 

5 Example 161 

N-Cydohexyt-5-(5 t 6^imetrK^xy-3-methyl-1 t 4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 

[0253] Cyclohexytamine (0.159 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mrnol) and 2-chloro-1 ,3nlimethyfimi- 
io dazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
*5 recrystallized from ether to obtain the titled compound (0.134 g, 0.294 mmol, 55%). 

Example 162 

N-Cvdohexyt-5-(5,6-dimethoxy-3-methyl- 1 ,4-benz6quinon-2-yl)methyl-2-hydroxybenzamide 

20 ~ " ~"~ 

[0254] N-Cydohexyl-5-(5,6-dimemoxy-3-methyM ,4-benzoquinon-2-yf )methyl-2-acetoxybenzamide (0.070 g, 0. 1 54 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with etiiyt acetate. The extract was washed with water and then 

25 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g, 0.0846 mmol. 55%). 

Example 163 

30 N-MemvH5-(5,6-dtmemoxy-3-methyl-1,4-be 

[0255] N-Methyl-4-methoxyanmne (0.220 g. 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chtoro- x 
1,3-dimethynmidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
5^5,6^imemoxy-3-methyl-1,4-benzoqurnon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
35 ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
1:2) to obtain the titled compound (0.142 g, 0.288 mmol, 54%). 

40 Example 164 

N-MethyH5-(5,6-dimethoxy-3-me 

[0256] N-A/tethyK5-|5,6-dimethoxy-3-meto^ 
45 (0.070 g, 0.1 42 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1 J2) to obtain the titled compound (0.050 g, 0.111 mmol, 78%). 

50 

Example 165 

N^-(5,6-Otmethoxy-3-methyM t 4-ben 

55 [0257] 4-Trifluoromethyianfline (0.159 g, 1.604 mmol), triethylamine (0.162 g, 1 .604 mmol) and 2-chloro-1,3-dimeth- 
ylim'idazoGnium chloride (0.27 1 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 3-(5,6-dimethoxy- 
3-memyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was_ 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with" 
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methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g, 0.271 mmol. 51%). 

Example 166 

hH3-(5.6-Dimethoxy-3-methyl-1.44)enzoqu^ 

[0258] N-[3-(5.6-Dimethoxy-3-mefoyM,4-benzoqui^ 

(0.150 g, 0.290 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.080 g, 0.168 mmoli 58%). 

Example 167 

Ethyl N-[5-(5,6-dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yl) methyl-2-(3-pyridylmethyloxy)benzoyl]-4-aminobenzoate 

[0259] Ethyl 4-aminobenzoate (0.248 g. 1 .500 mmol). triethytamine (0.1 52 g, 1 .500 mmol) and 2-ch!oro-1 ,3-dimeth- 
yfimidazofinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimeth- 
oxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-(3-pyridylmethytoxy)benzoic acid (0.2115 g. 0.500 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.020 g. 0.0351 mmol. 7%). 

Example 168 

N-(Pyridin-4-yl)-S-(5,6-dimethoxy-3-m 

[0260] 4-Amtnopyridine (0.141 g, 1.500 mmol). triethylamine (0.152 g. 1.500 mmol) and 2-chloro-1.3-dimethylimida- 
zolinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-{5,6-dimethoxy. 
3-methyM,4rbenzc<^iirton-2-yl)rr^ acid (0.2115 g. 0.500 mmol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.023 g. 0.0460 mmol. 9%). 

Example 169 

r^Pyridin-3-yl)-5-(5.6-dimem^ 

[0261] 3-Aminopyridine (0.141 g, 1 .500 mmol), triethylamine (0.152 g. 1.500 mmol) and 2-<^ro-1 i 3-dimethylimida- 
zofinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3-memyM,4-benzoquinon-2-yl)methy1-2-(3-pyr^^ acid (0.2115 g, 0.500 mmol) and the resulting 

solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1 ) and then recrystallized from ether to obtain the titled compound (0.024 g. 0.0480 mmol. 1 0%). 

Example 170 

N-Cydopropyt-5-(5,6-d^^ 

[0262] Cyclopropylamine (0.0857 g, 1.500 mmol). triethylamine (0.152 g, 1.500mmol) and 2-chloro-1,3-dimethynm- 
~ idazolinium chloride (0.254 g, 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimethoxy- 
3-methyM,4-berizoquinon-2-yl)m^ acid (0.2115 g. 0.500 mmol) and the resujtir^ 
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solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.029 g, 0.0627 mmol, 13%). 

5 * 

Example 171 

N-Cydohexyl-5-(5,6-dimethoxy-3-meth^ 

10 [0263] Cyclohexytamine (0.149 g. 1.500 mmbi), triethylamine (0.152 g, 1.500 mmol) and 2-chtoro-1.3-dimethyfimi- 
dazolinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimethoxy- 
3-methyl-1 i 4-berao<juinon-2-yt)mem^2-(3-pyridylmethyloxy)ben2oic add (0.215 g. 0.500 mmol) and the resulting so- 
lution was stirred at room temperature for 1 0 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 

15 The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.032 g t 0.0634 mmol, 13%). 

Example 172 

20 N-f5-(5 t 6-Pimethoxy-3-methy^ 

[0264] 4-Trifluoromethylaniline (0.242 g, 1.500 mmol). triethylamine (0.1 52 g. 1.500 mmol) and 2-cHoro-1 ,3-dimeth- 
ytimidazofinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-<5,6-dimeth- 
oxy-3-methyf-1 ,4-benzoquinon-2-yl)methyl-^2^3-pyridylmemyloxy)ben2oic acid (0.21 5 g. 0.500 mmol) and the resulting 
25 solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.035 g. 0.0618 mmol, 12%). 

30 Example 173 

N-f5-(5 f 6-Oimethoxy-3^efryM,4-bere^ 

[0265] 4-{Trifluoromethylsulfonyl)anfline (0.452 g, 2.005 mmol), triethylamine (0.203 g. 2.005 mmol) and 2-chloro- 
35 1,3-dimethylimidazolinium chloride (0.339 g, 2.005 mmol) were added to a methylene chloride solution (70 ml) of 
5-(5,6-dimethoxy-3-methyl-1 f 4-bera^ acid (0.250 g. 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = - 
*o 10:1) and then recrystallized from ether to obtain the titled compound (0.140 g. 0.241 mmol, 36%). 

Example 174 

N-f5^5.6-Oimethoxy-3-methyM ,44>eruoquifKXv2-yl)methyl-2-hydroxrt anifine 
[0266] N-[5^5,6-Dtmethoxy-3^ethyM,^ 

aniline (0.060 g, 0.103 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 2 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
50 with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled com- 
pound (0.021 g, 0.0389 mmol. 38%). 

Example 175 

55 

N-{3-(5.6-Oimethoxy-3-methyH,4-bere 



[0267] 4-(Trifluoromethylsulfonyl)aniline (0.361 g. 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
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1.3^imethylimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5,6-dimethoxy-3-methyM ,4-ben2oquiaon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride, the extract was washed with water and then dried, and the solvent was removed 
5 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystalfized from ether to obtain the titled compound (0.084 g. 0.1 44 mmol, 27%). 

Example 176 
10 hH3-(5.6-Otmethoxy-3-m^^ 

[0268] 2,4-Dichtoroaniline (0.383 g. 2.366 mmol), triethylamine (0 .239 g. 2.366 mmol) and 2-chloro-1 ,3-dimethylim- 
idazolinium chloride (0.400 g, 2.366 mmol) were added to a methylene chloride solution (100 ml) of 3-(5,6-dimethoxy- 
3nnethyl-1.4-benzoquinon-2-yl)methy!-2-acetoxybenzoic acid (0.295 g, 0.789 mmol) and the resulting solution was 
is stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.150 g, 0.289 mmol. 37%). 

20 Example 177 

N43-(5.6-Dfoethoxy-3-meth^ 

[0269] N-[3-<5,6-Dimemoxy-3-methyl-1 ,4-benzoquinOT-2-yl)methyl-2-a^^ (0.075 g. 

25 0.145 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain the titled compound (0.035 

30 g, 0.0735 mmol. 51%). 

Example 178 

N43-(S,S-Dimethoxy-3-mefo^ 

35 

[0270] 4-Morphofinoanifine (0.214 g, 1.203 mmol). triethylamine (0.122 g, 1.203 mmol) and 2-chlorp-1,3-dimethyf- 
imidazolinium chloride (0.203 g. 1.203 mmol) were added to a methylene chloride solution (40 ml) of 3-(5,6-dimethoxy- 
3-methyl-1.4-benzc<^uinon-2-yl)methyl-2-acetoxybenzoic add (0.150 g. 0.401 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
40 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then recrystallized 
from ether to obtain the titled compound (0.109 g. 0.203 mmol. 51%). 

Example 179 

N-f3-(5,6-Oimemoxy-3-methyM^ 

[0271] N-[3-(5,6-Oimethoxy-3-methyl-1 ,4-bertzoqumorv2-yt)methyL2-aceto (0.075 
g. 0.145 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
50 bonate solution (1 .5 ml), the solution was stirred at room temperature for 1 .5 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.048 g. 0.0975 
mmol. 74%). i 
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Example 180 

N^6-Methoxypyria1n-3-yfV5^5,6-dime 

(0272] 5-Amirw-2-methoxypyridine (0.199 g, 1.604 mmol), triethy famine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethyfimidazofinium chloride (0.271 g, 1.604 mmof) were added to a methylene chloride solution (100 ml) of 
5-(5,6-djrnethoxy-3-methyM ,44>enzoquinon-2-yf )melhyf-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystallized from ether to obtain the titled compound (0.109 g, 0.227 mmol, 42%). 

Example 181 

N-(6-Methoxypyridin-3-yl)-5-<5,6-dimethoxy-3-methyM^ 

[0273] N-(6-Methoxypyridin-3-yf)-5-(5 t 6-dirnetfK)xy-3~methyi-1 ,4-benzoquinon-2-yl)methyf-2-acetoxybenzamide 
(0.065 g. 0.135 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.050 g, 0.114 
mmol, 84%). 

Example 182 

|sH2,6-Dimethoxypyridin-3-yl)-5-(5^ 

[0274] 3-Amino-2,6-dimethoxypyridine hydrochloride (0.306 g, 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) 
and 2-chloro-1,3-dimethylimidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution 
(1 00 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yljmethyt-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and 
the resulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystallized from ether to obtain the titled compound (0.160 g, 0.313 mmol, 59%). 

Example 183 

N-(2,6-Dimethoxypyridin-3-yt)-5-(5 t 6^im 
[0275] N-(2.6-Dimethoxypyridtri-3-yl)-5^^ 

mide (0.100 g, 0.196 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled com- 
pound (0.079 g. 0.169 mmol. 87%). 

Example 184 

Nj6 z CNorcjffr^^ 

[0276] 5-Amino-2-chloropyridine (0.206 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethyfimtdazotinsum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyt-1 ,4-benzoquinon-2-yt)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was remove^ 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol - 



EP 1314 712 A1 

10:1) and then recrystallized from ether to obtain the titled compound (0.142 g f 0.293 mmol, 55%). 
Example 185 

N-{6-Chloropyridin-3-yl)-5-(5,6-dimetto^ 

[0277] N-(6-Chloropyridin-3-yt)-5-(5,6-dimetho^ 

(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol =10:1) and then recrystallized from ether to obtain the titled compound 
(0.056 g. 0.126 mmol, 88%). 

Example 186 

N-(2-Chloropyridin-3-yl)-5-(5,6-dim^ 

[0278] 3-Amino-2-chloropyridine (0.206 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethyIimidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1:1) to obtain the titled compound (0.140 g, 0.289 mmol, 54%). 

Example 187 

N-(2-Chioropyridin-3-yl)-5-(5,^ 

[0279] N-(2-Chloropyridin-3~yl)-5-(5 t 6-d™^ 

(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 1:1) and then recrystalDzed from ether to obtain the titled compound 
(0.040 g. 0.0903 mmol, 63%). 

Example 188 

tert-Butyt ^5-(5,6-dimefooxy-3-mefo 

[0280] tert-Butyl 4-aminobenzoate (0.620 g. 6.209 mmol), triethylamine (0.325 g, 3.209 mmol) and 2-chloro- 
1,3-dimethylimkiazolinium chloride (0.542 g, 3.209 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dimethoxy-3-memyl-1 f 4-benzoqu!non-2-yl)methyl-2-acetoxybenzoic acid (0.400 g, 1.070 mmol) and the result- 
ing solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1 :0) to obtain the titled compound (0.302 g, 0.549 mmol. 57%). 

Example 189 

N-[5^5,6-0imetrK>xy-3-meth^ methyl-2-acetoxybenzoyq-4-aminobenzoic acid 

[0281] tert-Butyl N-[5-(5,6-dimethoxy-3-methyH ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyll-4-aminobenzoate 
(0.250 g, 0.455 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was concentrated and the obtained residue was recrystallized from methanol to 
obtain the titled compound (0.129 g, 0.261 mmol, 57%). , 
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Example 190 

N-[5-(5,6-Dimethoxy-3-methyM,4-benzo^ 

5 [0282] N-[5-(5,6-Dimethoxy-3-meftyM,4-berizo^ (0.070 
g, 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with a 2IM hydrochloric acid solution and the aqueous layer was rendered acidic (pH = 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 

10 removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystallized from methanol to obtain the titled compound (0.049 g, 0.109 mmol, 77%), 

Example 191 

*5 N-[5-(5 r 6-Dimethoxy-3-methyf-1,4-benzoqu^ 

[0283] 4-Nitroaniline (0.414 g, 3.000 mmol), triethylamine (0.304 g, 3.000 mmol) and 2-chloro-1 i 3-dimethylimidazo- 
linium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5, 6-dirnethoxy- 

3- methyf-1 ,4-berucK^non-2-yf)methyl-2-acetoxybenzoic acid (0.374 g. 1.000 mmol) and the resulting solution was 
20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 

methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
25 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.080 g. 0.177 mmol, 18%). 

Example 192 

30 

N-[5-(5 t 6-Dtmethoxv-3-methyi-1 , 4-benzc<juinon-2-yl)methyl-2-hydroxybertzoyl]-2,6-dtchloro- 

4- trifluoromethoxyanifine 

[0284] 2 i 6-Dichloro-4-trifruoromethoxyaniline (0.395 g, 1 .604 mmol), triethylamine (0.1 62 g, 1 .604 mmol) and 2-chlo- 
35 ro-1,3-dimethynmidazoftntum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 

5- (5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyf-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 

40 1:2) and then recrystallized from ether to obtain the titled compound (0.099 g, 0.177 mmol, 33%). 

Example 193 

N-(34ert-Butoxycarbonylpyridir^ 
45 " ' — ~ 

[0285] tenVButyt 2-aminonicotinate (0.311 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethyfimidazofinlum chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyM . 4-benzoqulnon-2-yl)methyt-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the re- 
sulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into tee water and then 
so extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
15:1) to obtain the titled compound (0.157 g. 0.285 mmol, 53%). 

Example 194 

55 

N^Hydroxyrartx>nylpyridir>-2-yl)- 

[0286] N-(3-tert-Butoxycarbonylpyridtn-2-^ 
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benzamide (0.140 g, 0.254 mmol) was dissolved in formic acid (2.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain the titled compound (0.110 
g, 0.222 mmol. 87%). 

Example 195 

N^3-Hydroxycarbonylpyridir^ 

[0287] N^3-Hydroxycarbonytpyn^in-2-yJ^ 

zamide (0.080 g, 0.162 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g, 0.113 mmol, 70%). 

Example 196 

N-(5-tert-ButoxycarbonylpyrkiirH2^ 

[0288] tert-Butyl 6-aminonicotinate (0.467 g. 2.406 mmol), triethylamine (0.244 g, 2.406 mmol) and 2-chloro- 
1,3-dimethylimidazofinium chloride (0.407 g, 2.406 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6^imethoxy-3-memyM,44>enzoquinon-^^ acid (0.300 g, 0.802 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.240 g, 0.436 mmol, 54%). 

Example 197 

N-(5-Hydroxycart)onylpYridin-2-yl^ 

[0289] N-(54ert-Butoxycarbonytpyridin-2-yl)-5^ 

benzamide (0.1 70 g. 0.309 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled compound (0.109 
g, 0.220 mmol, 71%). - 

Example 198 

N^5-Hydroxyrarbonytpyridm 

[0290] N-(5-Hydrc*ycait>on^ ,4-benzoquinon-2-yl)methyl-2-acetoxyben- 
zamide (0.085 g, 0.172 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.062 g. 0.137 mmol, 79%). 

Example 199 

N^5-(5,6-Dimemoxy-3-methvH.4-benzoquin^ 

[0291] N-(tert-Butoxycarbonyl)-p-phenylenediamine (0.209 g, 1 .002 mmol), triethylamine (0.101 g, 1 .002 mmol) and 
2-chloro-1,3-dimethylimidazolinium chloride (0.279 g, 1.002 mmol) were added to a methylene chloride solution (100 
ml) of 5^5,6^imethoxy-3-methyl-1,44>enzc^ (0.250 g, 0.668 mmol) andthe=- 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and 
then extracted with methylene chloridel The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ethanol to obtain the titled compound (0.180 g, 0.319 mmol, 48%), 

5 

Example 200 

N-[5-(5,6^imemoxv-3wnethyM 

10 [0292] N-[5-(5.6-Dimemoxy-3-memyM,4-benzoqumon^^^ 

noaniline (0.140 g, 0.248 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 

is thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from a mixed solvent of ether and 
hexane (3:1) to obtain the titled compound (0.095 g, 0.182 mmol, 73%). 

Example 201 

20 N-(Pyridin-3-yl)-5-(5, 6-dimethoxy-3-methyM,4-benz^ 

[0293] 3-Aminopyridine (0.424 g. 4.492 mmol), triethylamine (0.440 g, 4.342 mmol) and 2-chloro-1.3-dimethyHmida- 
zolinium chloride (0.735 g, 4.342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5.6-dimethoxy- 
3-memyl-1,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic acid (1.120 g. 2.995 mmol) and the resulting solution was 
25 stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the 
titled compound (0.710 g, 1.576 mmol. 53%). 

30 Example 202 

N-(Pyridin-3-yl)-5-(5,eHJimethoxy-3-methyl-1 ,4-benzcKiuinon-2-y1)methyl-2-hvdroxybenzamide (methartesulfonate) 

[0294] Methanesulfonic acid (0.00732 g, 0.0762 mmol) was added to a methanol solution (2 ml) of N-(pyridiiv3-y1)- 
35 5-(5,6-dimethoxy-3-methyM # 4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.0327 g, 0.0726 mmol), and the sol- 
vent was removed by distillation. The obtained residue was recrystallized from a mixed solvent of methanol, hexane 
and toluene (1 :2:0.2) to obtain the titled compound (0.030 g. 0.0595 mmol, 82%). 

Example 203 

40 ~ ' . ' • 

N-(PvTidin^yt)-5-(5,6-dimethoxY-3-methy1-1 ,4-bergCKjuinon-2-yl)methyl-2-hvdroxybenzamide (methanesulfonate) 

[0295] Methanesulfonic acid (0.00914 g, 0.0951 mmol) was added to a methanol : dichloromethane mixed solution 
(1 : 1 . 2 ml) of r^pyridin-4-y1)-5-(5.6-dim^ ,4-beruoquirM)n-2-yt)memyl-2-hydroxybenzamide (0.0370 g. 

45 0.0906 mmol), and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed 
solvent of methanol, ether and ethyl acetate (2:1 :0.5) to obtain the titled compound (0.019 g, 0.0377 mmol, 42%). 

Example 204 

so N-f5-(5,6-Dimefroxy-3-memy1-1.4-te 

[0296] Trifluoroacetic add (0.5 ml) was added to a methylene chloride solution (1 0 ml) of N-{5-(5.6-dimethoxy-3-me- 
thyf-1 ,4-ber\zoo^irw>n-2-yl)methyt-2^ydrox (0.205 g. 0.309 mmol) and the 

resulting solution was stirred at room temperature for 1 0 hours. The reaction solution was concentrated and the obtained 
55 residue was purified by silica gel column chromatography (chloroform : methanol = 95:5) to obtain the titled compound 
(0.150 g. 0.355 mmol, 91%). 
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Example 205 

N-[5-(5,6-Dimemoxy-3-memyl-1,4-benzoquinon^ (hydrochloride) 

5 [0297] A 4N hydrochloric atid-dioxane solution (0.045 g, 0.180 mmol) was added to a methylene chloride solution 
(3 ml) of N-[5-(5,6-dimethoxy-3-metriyM,4-benz^ (0.0724 
g, 0.171 mmof) and the solvent was removed by distillation. The obtained residue was recrystallized from a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g. 0.153 mmol, 89%). 

10 Example 206 

N-(Pyridin-3-yt)-3-(5.6-dimeth^^ 

[0298] 3-Aminopyridine (0.076 g, 0.802 mmol), triethylamine (0.081 g. 0.802 mmol) and 2-chloro-1 ,3-dimethyfimida- 
*5 zolinium chloride (0.136 g, 0.802 mmol) were added to a methylene chloride solution (100 ml) of 3-(5,6^dimethoxy- 
3-methyl-1,44)enzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmoQ and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
20 the titled compound (0.100 g, 0.222 mmol. 41%). 

Example 207 

N-(Pyridin-3-ylK3-(5.6-dimetTK)xy~3-^^ 

25 

[0299] N-(Pyridin-3-yl)-3-(5,6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-acetoxybenzamide (0.060 g, 
0.133 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
30 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystaHized from methanol to obtain the titled compound 
(0.035 g, 0.0857 mmol, 64%). 

Example 208 

35 

N-f5-(5,6-Dimethoxy-3-memyM^ 

[0300] 4-{1H-lmidazo4-1-yl)aniline (0.159 g, 1^003 mmol), triethylamine (0.101 g. 1.003 mmol) jind 2-chtoro- 
1.3-dimethylimidazoIinium chloride (0.170 g, 1.003 mmol) were added to a methylene chloride solution (100 ml) of 

40 5-(5,6-dimethoxy-3-methyl-1 ,4-beruoquinori-2-yl)methy»-2-acetoxybenzoic acid (0.250 g. 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and men dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound 

45 (0.140 g. 0.272 mmol, 41%). 

Example 209 

N-f5-(5.6-Dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)me^ aniline 

" 50 ~" " " 

[0301] N-[5-(5,6-Dimemoxy-3-meth^ 

(0.070 g, 0.1 36 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
55 then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain 
the titled compound (0.063 g, 0.133 mmol, 98%). 
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Example 210 

N-[5-(5,6-Dimethoxy-3-methyt-1 ,4-benzoqutnon-2-yl) methyl-2-acetoxybenzoylH-(1 H-pyrazol-3-yl)anHine 

[0302] 4-(1H -Pyrazo4-3-yl)aniline (0.159 g. 1.003 mmol). triethyfamine (0.101 g, 1.003 mmol) and 2-chloro- 
1,3-dimethyfimidazpfinhjm chloride (0.170 g, 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6~dimethoxy-3-methyl-1,4-benzoquir^ acid (0.250 g, 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.180 g, 0.350 mmol, 52%). 

Example 211 

N-[5-(5 f 6-Dimethoxy-3-methyl-1,4-benzcK3Uinon^ 

[0303] N-[5-(5 f 6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)memyl-2-acetoxybenzoylH-{ 1 H-pyrazol-3-yl)anffine 
(0.090 g, 0.175 mmol) was dissolved in a mixed solvent of methanol (2 ml) and dichloromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 ml), the solution was stirred at room 
temperature for 3 hours. After the completion of reaction, the reaction solution was diluted with water and then extracted 
with ethyl acetate. The extract was washed with Water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then re- 
crystallized from a mixed solvent of ethyl acetate and hexane (1:1) to obtain the titled compound (0.049 g. 0.104,mmol, 
59%). 1 

Example 212 

N-Methyl-N-(5-(5,6-dimethoxy-3-methyl-1 ,4-berizc<iuirK>i>2-y0meOTyl-2-aceto 

[0304] N-MemyM-trifluoromethytaniline (0.200 g, 1.143 mmol). triethytamine (0.116 g, 1.143 mmol) and 2-chloro- 
1 ,3-dimethylimidazdinium chloride (0.193 g, 1.143 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1 t 4-ber^ acid (0.285 g, 0.762 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.140 g, 0.263 mmol, 35%). 

Example 213 

N-Memyt-N-[5^5,6-dimethoxy-3-m 

[0305] N-Memyt-N-[5^5.6-dimethoxy-3^eth^ 

aniline (0.1 38 g, 0.260 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1:2) to obtain the titled compound (0.075 g, 0.153 mmol, 59%). 

Example 214 

tert-Butyl N^5-(5,6^imethoxy-3-methyl-1 f 4-benzoquinon-2-yl) methyt-2-hydroxybenzoylH-aminobenzoate 

[0306] tert-Butyl N-[5-(5 f 6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl) methyl-2-acetoxybenzoyf]-4-arninobenzoate 
(0.240 g, 0.437 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-_ 
layer chromatography (chloroform : methanol = 95:5) and then recrystalfized from ether to obtain the titled compound^ 
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(0.115 g, 0.227 mmol, 52%). 
Example 215 

M24dethoxypyridirv3-yt)-5-^ 

[0307] 3-Amino-2-methoxypyridine (0.149 g, 1.203 mmol). triethylamine (0.122 g. 1.203 mmol) and 2-chloro- 
1,3-dimethytimidazolinium chloride (0.203 g, 1.203 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5,6-dimethoxy-3-methyl-1 ,4-Denzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.300 g, 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
50:1) to obtain the titled compound (0.250 g. 0.520 mmol. 65%). 

Example 216 

N-(2-MetTK)xypyridin-3-yl)-5-(5,6-dime^ 

[0308] ^(2-Memoxypyridin-3-yl^5-(5,6-din^ 

(0. 1 50 g, 0.312 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 3:1) to obtain the titled compound (0.112 g, 0.255 mmol. 82%). 

Example 217 

N-(2-PirnethylamirK>pyaidi^ ,4-berizc^uirton-2-yl)memyl>2-acetoxybenzamide 

[0309] 3-Amino-2-dimethylaminopyridine (0.154 g. 1.125 mmol), triethylamine (0.114 g. 1.125 mmol) and 2-chloro- 
1,3-dimethylimida2olinium chloride (0.190 g, 1.125 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1 ,4^nzoquinon-2-yl)methyl-2-acetoxyben2oic acid (0.281 g, 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 4 hours. The reaction solution was poured Into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
95:5) to obtain the titled compound (0.1 39 g. 0.282 mmol, 38%). 

Example 218 

N-(2-PiniethYtamifMpvridin-3-W^ 
[0310] N-(2-Dimethylaminopyridi^^ 

mfde (0.074 g, 0.0933 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1:1) to obtain the titled compound (0.042 g, 0.0930 mmol, 99%). 

Example 219 

N^5-(5,6-OimetrM3xy-3-mem 

[0311] 2.5-Dimethoxyaniline (0.172 g. 1.125 mmol), triethylamine (0.114 g, 1.125 mmol) and 2-<^torc-1.aKfimethyl- 
imtdazolinium chloride (0.1 90 g. 1 .1 25 mmol) were added to a methylene chloride solution ( 1 00 ml) of 5-(5.6^fimethoxy- 
3-methyi- 1 ,4-benzc^uinorh2-yl)memyl-2-acetoxybenzoic acid (0.281 g, 0.750 mmol) and the resulting solution was 
stirred at room temperature for 4 hours. The reaction solution was poured into Ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 95:5) to ctotaiathe_ 
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titled compound (0.149 g. 0.292 mmof, 39%). 
Example 220 

[0312] N-[5-(5 t 6-Dimelhoxy-3-methyl-1 .4-benzoquinoiv2-yl)methy^^ (0.075 
g, 0.147 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ether and hexane (1:1) to obtain the titled compound (0.048 g. 0.1 03 mmol, 70%). 

Example 221 

N- (2-Chloropvridin-3-yt)-5-(5,6-d^ 

[031 3] N-(2-Chloropyridin-3-yi)-5-(5 t 6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 
(0.050 g, 0.113 mmol) was dissolved in methanol (5 mi) and after adding thereto 10% trimethylsilyldiazomethane (hex- 
ane solution) (3.5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concentrated 
and the obtained residue was recrystallized from a mixed solvent of ether and hexane (1 : 1 ) to obtain the titled compound 
(0.051 g. 0.112 mmol, 99%). 

Example 222 

N^2^omhortnopyridin^yl)-5-(5,6^^ 

[0314] 3-Amino-2-morphoBnopyridine (0.269 g, 1.500 mmol), triethyfamine (0.197 g, 1.950 mmol) and 2-chloro- 
1,3-dimethyfimidazorinium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5-<5.6-dimetrK)xy-3-methyl-1 f 4-benzoquinon-2-yl)methyl-2^acetoxybenzoic acid (0.281 g. 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distortion. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
2:1) to obtain the titled compound (0.249 g, 0.465 mmol, 62%). 

Example 223 

N-(2-MororK>ltnopyridin-3-ylV5-(5.6-dimethoxy-3-methyl-1,4-berg 

[031 5] N^2-MoipholinopyridirH3-y1)-5^5.6-dimetrK}xy-3-methyl-1 f 4-benzoqunon-2-yl)methy»-2-acetoxybenzamide 
(0.110 g, 0.205 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.100 g. 0.203 mmol, 99%). 

Example 224 

^6-Morphofinopyn^in-3-ylW 

[0316] 3-AmiiK)-6-morphofinopyridine (0.269 g, 1.500 mmol), triethylamine (0.197 g, 1.950 mmol) and 2-cbloro- 
1,3Kiimethyfimidazoliruum chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5^5,6-difnetrK>xy-3-memyM,4^ acid (0.281 g. 0.750 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.239 g, 0.446 mmol, 59%). 
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Example 225 

N-(6-Morpholinopyridin-3-yl)-5-(5.^ 

s [0317] N-(6-MorphdinopyrWin-3^ 

(0.100 g. 0.187 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 

10 obtain the titled compound (0.089 g, 0.180 mmol, 96%). 

Example 226 

N-(2-CMoropyridirM-yl)-5-(5 t 6-dim^ 

is 

[0318] 4-Amino~2-chloropyridine (0.103 g. 1.802 mmol), triethylamine (0.0812 g, 0.802 mmol) and 2-chloro- 
1,3-dimethylimidazolinium chloride (0.136 g, 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5^5,6^imethoxy-3-methyl-1 f 44^nzoqLrinon-2-yl)memyl-2-acetoxybenzoicacid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred in an oil bath at 50°C for 8 hours. The reaction solution was poured into ice water and then 
20 extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the tided compound (0.078 g. 0.161 mmol, 30%). 

Example 227 

25 

N-{2-ChloropYridin-4-yl)-5-(5^ 

[0319] N-(2-Chloropyridin-4-y»)-5-(5,^^ 

(0.079 g, 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
30 gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.057 g. 0.129 mmol, 79%). 

35 Example 228 

N-(6-Methoxypyrim»dirv4-^ 

[0320] 4-Amino-6-methoxypyrimidine (0.134 g, 1.070 mmol). triethylamine (0.141 g, 1.390 mmol) and 2-chloro- 
40 l f 3Kfimethylimida20linium chloride (0.118 g, 0.695 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6^imetrK>xy-3-methyM,44>era acid (0.200 g. 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
45 10:1) to obtain the titled compound (0.120 g, 0.249 mmol, 47%). 

Example 229 

r^6-Methoxypyrimidin-4-yl)-5^5,6^^ 

50 

[0321] N-(6-MethoxypyTimkfi^ 

(0.060 g, 0.125 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
55 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.040 g, O.091O mmol. 73%). 
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Example 230 

N-(2-Methoxypyridin-4-yl)-5-(5.6-dimetr^^ methyl-2-acetoxybenzamide 

5 [0322] 4-Amino-2-methoxypyridine (0.167 g, 1.340 mmol). triethytamine (0.176 g, 1.740 mmol) and 2-chloro- 
1,3-dimethylimidazolinium chloride (0.147 g. 0.869 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5 f 6-dimemoxy-3-memyl-t,4-benzoqum add (0.250 g, 0.668 mmol) and the result- 

ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

10 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.200 g, 0.416 mmol, 62%). 

Example 231 

15 N-(2-Methoxypyridtn-4-yf)-5-(5,6-dimethoxy-3-methyl-1 t 4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

[0323] N-(2-Methoxypyridin-4-yl)-5-(5,6-dimethoxy-3-methyl-1 t 4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.100 g, 0.208 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
20 the reaction solution was diluted with water and men extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g, 0.114 mmol, 55%). 

25 Example 232 

^^imethoxY-S^.e-mmemylberizyl^-a^toxyberizoicacid 

[0324] 5-(2,5-Dimemoxy-3,4,6-trimemylbenzyl)-2-rrydro acid (0.1 50 g, 0.455 mmol) was dissolved in acetic 

30 anhydride (3 ml) and the resulting solution was stirred at 80°C for 1 hour. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) 
to obtain the tided compound (0.170 g, 0.454 mmol, 99%). 

35 Example 233 

5-(3,5 t 6-Trimethyt-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid 

[0325] 5^2.5-Dimethoxy-3,4,6-trimemylbenzyl)-2-etoxyberizdc acid (1.25 g, 2.56 mmol) was dissolved in a mixed 
40 solution of acetonitrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 g, 6.39 mmol), the solution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with, ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then recrystallized from ether to obtain 
the titled compound (0.800 g, 1 .74 mmol, 68%). 

45 

Example 234 

N45^3.5,6-Tnmethyt-1,4-b^^ 

so [0326] 4-Trifluoromethylaniline (0.176 g. 1.096 mmol), triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1,3-dimeth- 
yfimidazoUnium chloride (0.185 g. 1 .096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3,5 f 64rime- 
thyM,4-benzoquinoiv2-yl)m^ acid (0.250 g, 0.730 mmol) and the resulting solution was stirred 

at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 

55 residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized 
from a mixed solvent of ethyl acetate and hexane (1 :2) to obtain the titled compound (0.220 g f 0.453 mmol, 62%). 
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Example 235 

N-(5^3,5 f 6-Trimethy<-1,44)^^ 

5 [0327] N-[5-(3,5 t 6-Trimethyl-1 t 443enzoquinon-2-yl)methyi-2-acetox^ (0.070 g, 

0.144 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 

io of ethyl acetate and hexane (1:1) to obtain the titled compound (0.060 g. 0.135 rnmol, 94%). 

Example 236 , 
N^2-Chloropyridin-3-yl)^-(3,5,6-tri^ 

15 

[0328] 3-Amino-2-chloropyridine{0.141 g, 1.096 mmol). triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1. 3-dimeth- 
ylimidazolinium chloride (0.185 g. 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5.6-trime- 
thyl-1 t 4-benzoquinon-2-yt)methyJ-2-acetoxybenzoic acid (0.250 g. 0.730 mmol) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with methylene 
20 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized 
from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound (0.149 g. 0.329 mmol. 45%). 

Example 237 

25 

N-(2-Chloropyridtn-3-yl)-5-(3 t 5 f ^ 

[0329] N-(2-Chloropyridin-3-yl)-5-(3.5.64rimethyl-1 .4-benzoquinon-2-yI)methyl-2-acetoxybenzamide (0.055 g. 
0.121 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
30 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.035 g, 0.0852 mmol. 70%). 

35 Example 238 

N-(Pyrkiin^-yl)-5-(3,5,6-trw^ 

[0330] 4-Aminopyridine (0.103 g. 1.096 mmol). triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1 ,3-dimethyiimida- 
40 zolinium chloride (0.185 g. 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5,6-trimethyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.250 g, 0J30 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 95:5) to obtain the titled compound (0.020 g. 0.049 mmol. 7%). 

50 
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Experiment 1 

Effect on Human Lung Cancer-Derived Cell A549 (A549/NF-kBIuc) Containing Stably Introduced Luciferase Plasmid 
(pNFkB-Luc, Strataqene, U.S.A.) Regulated by NF-kB Binding Sequence 

5 

[0331] Using Lipofectamine (Ufetech Oriental, Tokyo), dNFkB-Luc and pSV2neo (Oontech, U.SA) were co-trans- 
fected into the A549 cell (ATCC CCL185) and G418 sulfate {1 mg/ml. Ufetech Oriental) was added to the culture 
medium to select cells containing stably introduced pNFicB-luc A549/NF-kBLuc. 

[0332] The compound obtained in Examples each was added to A549/IMF-kBLuc and one hour after that, IL-1p 
10 capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the luciferase 
activity, the compounds obtained in Examples were revealed to suppress the activation of NF-kB stimulated with of IL- 
ip. The ICgo values thereof are shown in Table below. 





NF-kB Inhibitory Activity (IC^) of Substituted Benzoic Acid Derivatives: 
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29 uM 
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19 uM 
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31 uM 
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33 uM 
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37 uM 
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15 uM 
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36 uM 


25 


Example 72 




43 uM 
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31 aM 
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7jiM 


30 
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35|iM 
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57uM 
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27 uM 


35 
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82 uM 


Example 82 




84 uM 
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65 uM 
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(pTsOH) 
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70|iM 
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Example 107 




84|iM 
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67 jtM 
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46 uM 
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(continued) 



NF-kB Inhibitory Activity (IC^) of Substituted Benzoic Acid Derivatives: 


example liu 




O A ..II 

34 JIM 
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25 uM 


example 112 
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20 uM 
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46 uM 
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NF-kB Inhibitory Activity (ICsq) of Substituted Benzoic Acid Derivatives: 


Example 199 




16 ug/ml 


Example 200 




17 ug/ml 


Example 201 




16 ug/ml 


Example 202 




20 ug/ml 


Example 203 




30 ug/ml 


Example 204 




47 ug/ml 


Example 205 




50 jig/ml 


Example 206 




87 ug/ml 


Example 207 




98 fig/ml 


Example 208 




19 ug/ml 


Example 214 




10 ug/ml 
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10 jig/ml 


Example 220 




66 ug/ml 


Example 221 




46 ug/ml 


Example 222 




77 ug/ml 


Example 223 




81 ug/ml 


Example 224 




24 ug/ml 


Example 225 




24 ug/ml 


Example 226 




19 ug/ml 


Example 227 




20 ug/ml 


Example 228 




64 ug/ml 


Example 229 




59 ug/ml 


Example 235 




5 ug/ml 


Example 237 




5 ug/ml 



Experiment 2 

Effect on in vivo Sepsis Model 

[0333] A mixed solution of N-acetyl galactosamine (GalN, 20 mg, Sigma) and lipopolysaccharide (LPS, 5 ug, Sigma) 
was Intraperitoneally administered as a stimulant to a 7-week-old C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC). produced by Nippon Soda 
Co., Ltd.) was intraperitoneally administered to give a dose of 10 mg/kg. 30 mg/kg or 100 mg/kg. The TNF-a mRNA 
levels and the IL-10 mRNA levels in fiver 60 minutes after the administration of stimulant each was measured by the 
real-time PGR method, and the TNF-a levels in plasma after 90 minutes were measured using the mouse TNF-ot ELISA 
kit (Bfosource). In the real-time PCR using PRISM7700 (PE Biosystems Japan) according to the protocol of PCR 
quantitative System (PE Biosystems Japan), mRNA was extracted from the fiver and the TNF-a and IL-1 p were detected 
with cDNA obtained by Superscript Preamplification System (Lifetech Orient) as a template. For the detection, the 
following primers and TagMan probes were used. 
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TNF-a 

Forward: CAT CTT CTC AAA ATT GGA GTG ACA A 
5 Reverse: TGG GAG TAG ACA AGG TAC AAC CC 

Probe: CAC GTC GTA GCA AAC CAC CAA GTG GA 

IL-lp 

10 Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 
Probe: CTG TGT AAT GAA AG A CGG CAC ACC CAC C 

[0334] The RNA level in each sample was corrected by the expression level of glyceraldehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

[0335] ELISA was performed according to the manual included in the kit The comparison with the vehicle group was 
performed by the Dunnett's Multiple Comparison test using Stat-View (SAS Institute). 
20 [0336] As shown in Fig. 1, in the vehicle group, the TNF-a mRNA levels in liver were markedly increased and the 
TNF-a levels in plasma were also increased. Furthermore, the IL-ip mRNA levels in liver were increased. On the other 
hand, in the group administered with the compound of Example 112. the TNF-a mRNA in fiver and the TNF-a levels 
in plasma were suppressed dose dependently. Also, the IL-1p mRNA levels in liver were suppressed. 

25 Experiment 3 

Effect on Sepsis Model in Oral Administration 

[0337] Similarly to Experiment 2, a mixed solution of GaIN (20 mg) and LPS (2 jig) was intraperitoneally administered 
30 as a stimulant to a 7-week-old C3H/HeN female mice. Ten minutes before that the compound of Example 112 or the 
compound of Example 1 57 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 1 0 mg/ 
kg. 30 mg/kg or 100 mg/kg. The TNF-a mRNA levels in fiver 60 minutes after the administration of stimulant were 
measured by the real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the Dunnett's Multiple Comparison 
35 test using Stat-View. 

[0338] Also in the group where the compound of Example 112 (Fig. 2) or the compound of Example 1 57 (Fig. 3) was 
orally administered, the TNF-a mRNA levels in liver and the TNF-a levels in plasma were suppressed dose dependently. 

Experiment 4 

40 

Effect on Acute Inflammation in Oral Administration Model 

[0339] On the footpad of the right hind leg of a 5-week-oJd Wister male rat, 0.1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously administered. Immediately thereafter, the compound of Example 112 or the compound of Example 

45 157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 100 mg/kg. As a positive 
control, indomethacin (sigma) was orally administered to give a dose of 1 0 mg/kg. The foot edema ratio was calculated 
according to the formula: (volume of foot 2 hours after administration of carrageenin - volume of foot before adminis- 
trationyvoJume of foot before administration x 100, using a volume meter (TK-1 01, manufactured by Unicom). For the 
comparison between the vehicle group and the drug administered group, a variance test was performed by the F-test 

so and thereafter. Student's t test was performed when the variance was equal, or Aspin-Welch's t test was performed 
when the variance was not equal. 

[0340] As shown in Fig. 4, the compound of Example 112 and the compound of Example 157 significantly suppressed 
the acute inflammation (foot edema) caused by carrageenin through their oral administration. 

55 

Claims 

1 . A novel substituted benzoic acid derivative represented by the following formula (I): 
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20 

or the following formula (ill): 



25 



30 




(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an aOcyt group having from 1 to 6 carbons 
35 or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom. 

an alkyt group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 

an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 

carbons, which may be substituted, an aralkyt group having from 7 to 14 carbons, which may be substituted, a 
to heteroarylalkyt group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 

11 carbons; and 

X represents a carboxyl group which may be esterified or amidated]. 
2. The novel substituted benzoic acid derivative according to claim 1 . wherein R 1 is the following formula (II): 

45 



50 




(II) 



(wherein R 3 and R 4 each independently represents a hydrogen atom, a methyl group or a methoxy group). 
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The novel substituted benzoic acid derivative according to claim 1 or 2. wherein R 1 is the following formula (II): 



(wherein R 5 represents a hydrogen atom or a methyl group). 

The novel substituted benzoic acid derivative according to any one of claims 1 to 3, wherein R 2 is a hydrogen 
atom, a methyl group, an isopropyi group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyl group, a 4-pyridyt 
group, a benzyl group, a 3-pyridytmethyl group, a 4-pyridylmethyl group, an acetyl group, a carboxymethyi group, 
a methoxycarbonylmethyl group or tert-butoxycarbonylmethyl group. 

The novel substituted benzoic acid derivative according to any one of claims 1 to 4. wherein X is a group -COOR 6 
(wherein R 6 represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted, 
or an aralkyl group having from 7 to 14 carbons, which may be substituted) 

The novel substituted benzoic acid derivative according to any one of claims 1 to 4. wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, 
which may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group 
having from 4 to 11 carbons, which may be substituted, an aralkyf group having from 7 to 14 carbons, which may 
be substituted, or a heteroarytalkyi group having from 5 to 13 carbons, which may be substituted, or R 7 and R 8 , 
together with the nitrogen atom to which they are attached, represent a heterocyclic ring which may further contain 
a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

The novel substituted benzoic acid derivative according toanyoneof daims 1 to 4. wherein X is a group ^ONR 7 R 8 
(wherein R 7 and R 8 . together with the nitrogen atom to which they are attached, represent a 5-to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consisting 
of a nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and the nitrogen atom which 
may be substituted, wherein the carbon atom or sulfur atom on the ring may be an oxide form). 

The novel substituted benzoic acid derivative according to any one of claims 1 to 7. wherein in the following formula 




O 



(II) 




R 1 is the following formula (II): 



EP 1 314 712 A1 




O 



(ID 



(wherein R 3 and R 4 each represents a methyl group or a methoxy group, and R 5 represents a methyl group); R 2 
represents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 
3-pyridy! group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridytmethyl group, an acetyl 
group, a carboxymethyl group, a methoxycarbonylmethyf group or a tertrbutoxycarbonylmethyl group; and X rep- 
resents a carboxyl group which may be esterified or amidated. 

9. An NF-kB inhibitor comprising the novel substituted benzoic acid derivative according to any one of claims 1 to 8 
or a hydroquinone form or pharmaceutically acceptable salt thereof as an active ingredient 

10. The NF-kB inhibitor according to claim 9, which is an inhibitor of a gene expression of one or more substances 
selected from the group consisting of IL-1 , TNF-a, IL-2. IL-6. IL-8, iNOS, granulocyte colony-stimulating factor, 
interferon-?, ICAM-1, VCAM-1, ELAM-1 , major histocompatibility system class I, major histocompatibility system 
class II, JJ-2 microglobulin, immunoglobulin light chain, serum amyloid A, angiotensinogen, complement B. com- 
plement C4, c-myc, HIV, HTLV-1. S\M0, CMV and adenovirus. 

1 1 . The NF-kB inhibitor according to daim 9 or 1 0, which is a preventive or therapeutic agent for inflammatory diseases. 

1 2. The NF-kB inhibitor according to claim 9 or 1 0. which is a preventive or therapeutic agent for autoimmune diseases. 

13. The NF-kB inhibitor according to claim 9 or 10, which is a preventive or therapeutic agent for viral diseases. 

1 4. A preventive or therapeutic agent for diseases caused by the activation of NF-kB, comprising as an active ingredient 
a novel substituted benzoic acid derivative represented by the following formula (I): 




(wherein 



R 1 is the following formula (II): 




O 

3 II 



(ID 



or the following formula (III): 
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(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons 
or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a tower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 
carbons, which may be substituted, an araikyl group having from 7 to 14 carbons, which may be substituted, a 
heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyi group which may be esterified or amkJated), 
or a hydroquinone form, or a pharmaceutrcalry acceptable salt thereof. 
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